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ABSTRACT 
A TEST OF THE BEHAVIORAL MODEL OF HEALTH SERVICES USE ON NON-
EMERGENT EMERGENCY DEPARTMENT USE 
 
Moira Crosby McManus 
Old Dominion University, 2016 
Co-Directors: Dr. Robert J. Cramer 
 Dr. Bonnie Van Lunen 
 
 
Even though emergency departments (EDs) were created to treat trauma and emergent 
cases, there has been an increase in emergency department (ED) utilization for non-emergent 
reasons over the past half of a century.  As non-emergent utilization grows as a result of the ED 
becoming a prevalent substitute for primary care, overcrowding of the ED and increased wait 
times will continue.  Additionally, unnecessary cost to both the ED and the patient will be 
incurred.  Previous research has examined and determined various reasons and risk factors 
driving non-emergent ED use, among them the influence of living location and the number of 
non-emergent care resources within a location.  However, living location and the number of non-
emergent care sources has not been examined in regards to their influence on other previously 
established risk factors such as age, race, and having a chronic disease/illness.  Examination of 
this influence will allow policymakers, hospital leadership, and government officials to better 
determine a solution to non-emergent ED use. 
This study examines the influence of the constructs of the Aday-Andersen model on non-
emergent ED utilization, as well as the influence of patient living location and the number of 
non-emergent care sources in a living location on the model constructs.  Logistic regression was 
implemented to predict type of ED use in the 2014 New York State Department of Health 
Statewide Planning and Research Cooperative System outpatient limited dataset.  Overall, need 
 
 
for health care and predisposing factors were found to be most influential in driving ED use.  
This is contradictory to the original hypothesis stating that enabling resources and need would be 
the strongest predictors.  Need remains the main driving factor in ED use for both rural living 
location and no non-emergent care sources.  An increased likelihood for ethnic minorities to 
utilize the ED was also seen for these two moderators.  The findings of this study reveal that not 
only is need the biggest driver for ED use, but also that the Behavioral Model of Health Services 
use may not be applicable for this type of health care.  Additional health behavior theory 
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A TEST OF THE BEHAVIORAL MODEL OF HEALTH SERVICES USE ON NON-
EMERGENT EMERGENCY DEPARTMENT USE 
CHAPTER I 
INTRODUCTION 
Non-emergent use of emergency departments (EDs) strains limited resources made 
available to deal with traumatic and emergent issues.  Previous research shows that patients who 
are socioeconomically, medically, and psychiatrically vulnerable have a higher likelihood of 
using the emergency department (ED) most often (Doran, Raven, & Rosenheck, 2013; Pines, 
2013).  Lack of access to a primary care provider can also contribute to non-emergent use of the 
ED, which can be due to the need for care over a weekend, when a primary care office is closed, 
or lack of health insurance.  Another prevalent reason for non-emergent ED use involves patients 
that have chronic conditions having difficulty in managing the condition (Ghosh, Ravindran, 
Joshi, & Stearns, 1998; Huang, Li, & Wang, 2009; Wagner et al., 2001).  ED use has also been 
shown to vary by living location (Goins & Conroy, 2015).   
Even though the previously mentioned studies, as well as others, have determined factors 
that impact ED use, it was often as a result of analyzing data from a single hospital, single area 
within a state, or other narrowly defined population.  Additionally, it is known that rural areas 
account for 25% of the U.S. population, yet less than ten percent of primary care providers 
practice in these areas, which impacts non-emergent ED use in these areas (Baskin, Baker, Bryan, 
Young, & Powell-Young, 2015).  However, the influence of living in a rural versus urban 
location on non-emergent ED use has not been thoroughly examined, especially in conjunction 
with the use of a theoretical framework.  In this analysis, rural versus urban living location will 




changes by living location.  This information can then be applied towards the assessment and 
exploration of possible solutions to non-emergent ED use. 
Statement of the Problem 
There has been a large increase in ED utilization since the last century, resulting in a 
major change in how ambulatory care is delivered to patients (Paneth, Bell, & Stein, 1979).  EDs 
are viewed by many as an around-the-clock healthcare resource that is available for patients to 
use for any type of healthcare need, emergent or not (McClelland et al., 2014).  Because of this 
thinking many, individuals now often substitute non-emergent ED care for a primary care 
physician (Paneth et al., 1979).   
There are a few previously researched reasons behind why individuals choose to use the 
ED for non-emergent care over a primary care provider.  Doran and colleagues (2013) showed 
that there are typically four factors associated with high ED use: schizophrenia, homelessness, 
opioid prescription use, and heart failure.  This is consistent with the factors that were found to 
be associated with ED use in a study by Pines (2013) that reported that high users are typically of 
low socioeconomic status, and has a chronic and/or a mental illness.  Additionally, seeking 
repeated non-emergent treatment at the ED has previously been shown to be due to a lack of 
insurance, the need to be seen after normal primary care office hours or on weekends when most 
primary care facilities are closed (Paneth et al., 1979), the patient’s lack of knowledge in 
managing a previously diagnosed chronic condition (Ghosh et al., 1998; Huang et al., 2009; 
Wagner et al., 2001), or having physical illnesses such as heart failure, headache, chronic 
pulmonary disease, renal disease, and pain diagnoses (Doran et al., 2013).  This correlates to the 
finding that individuals with a chronic medical condition typically over utilize the ED for 




Patient living location has also been associated with increase in an individual’s non-
emergent use of the ED (Egede, 2004).  Goins and Conroy (2015) determined ED use varies by 
region when looking at a single state.  In other studies primary care has been shown to be 
substituted by non-emergent ED care, especially in inner city areas (Paneth el al., 1979).  This 
substitution in ED use has been linked to the decreased availability in primary care for particular 
geographic locations (Janke et al., 2015). 
Scope of the Problem 
Non-emergent use of the ED is a growing national concern accounting for a usage rate of 
42.8 visits per 100 people per year (National Hospital Ambulatory Medical Care Survey, 2010).  
According to Doran et al. (2013), five percent of patients typically account for one quarter of all 
ED visits.  Although the study showed that some of these instances required emergent care, the 
frequency in visits (more than 10 per year per person) suggested improper resource utilization, as 
opposed to emergent need (Doran et al., 2013).   
Fifty percent of ED visits made by individuals living in a rural area have been non-
emergent according to previous findings (Baskin et al., 2015).  This is likely due to the fact that a 
large proportion of those living in a rural location have a difficult time accessing healthcare for 
non-emergent treatment due to rural areas not employing large numbers of primary care 
providers (Baskin et al., 2015; National Conference of State Legislators, 2015; Rosenblatt &Hart, 
2000).  Rural areas account for 25% of the U.S. population, yet less than ten percent of primary 
care providers practice in these areas (Baskin et al., 2015).  This has been shown to be influential 






Consequences of the Problem 
Non-emergent ED use has several implications on the healthcare industry.  Currently, 
there is no uniform policy or management strategy to regulate use of ED resources or redirect 
non-emergent cases to other sources of care.  As a result, non-emergent ED use has resulted in a 
total of between five and seven billion dollars of charges (Baker & Baker, 1994).  These types of 
charges are considered by the medical community to be ‘excess charges,’ and therefore a misuse 
of resources, since the ED was developed to deal with emergent health situations, not non-
emergent ones that are considered primary care treatment (Baker & Baker, 1994).   
The Behavioral Model of Health Services Use 
Overview.  The Aday-Andersen Behavioral Model of Health Services Use is a 
conceptual framework that can be used to predict or explain an individual’s use of health services.  
Andersen (1968) hypothesized that the original model’s constructs would be able to explain 
health services use in varying degrees, depending on what service was being analyzed through 
the theoretical model.  The 1968 model consists of three constructs, focuses on the use of 
ambulatory care, and had an emphasis on policy implications.  The constructs of this model are: 
predisposing, enabling, and need (Andersen, 1995).  Predisposing characteristics are 
characteristics that influence one’s predisposition to use a healthcare resource.  These influences 
include demographics, social structure, and health beliefs (Andersen, 1995).  Demographic 
factors include variables such as sex and age (Andersen, 1995; Hulka & Wheat, 1985), and are 
not modifiable.  Social structure consists of variables that can be either modifiable or non-
modifiable. Examples of social structure measures are socioeconomic status, ethnicity, and race 
(Andersen, 1995; Hulka & Wheat, 1985).  Lastly, health beliefs include one’s attitudes, values, 




provide further knowledge about the ways in which the social structure construct influences 
healthcare use.  Not properly evaluating health beliefs can underestimate their importance, but 
the general understanding is that the enabling resource and need constructs will explain the most 
variability in regards to health services use (Andersen, 1995). 
Enabling resources are ones that influence an individual’s decision to use a healthcare 
resource, such as availability of medical facilities and manpower.  The enabling resource 
construct assists in capturing the influence of healthcare resources on health services use.  
During the 1960s there was a perception by the population that there was a shortage in healthcare 
providers (Hulka & Wheat, 1985).  Since then many studies have shown the correlation between 
physician availability and health services use, resulting in a push to increase the number of 
providers and skillset availability throughout the county supporting the importance of the 
enabling resources construct (Hulka & Wheat, 1985).  The most common enabling resources are 
personal, family, and community influences.  More specifically, enabling factors include 
measures that examine things such as an individual’s living location, day of the week care is 
required, time of day care is required, and access to health insurance (Andersen, 1995). 
The need construct examines the health and functional status of an individual and its 
effect on the use of healthcare resources.  Health and functional status can be measured as both 
perceived and evaluated need variables.   Perceived need is considered subjective and evaluated 
need is objective (Hulka & Wheat, 1985).  Evaluated need is typically measured through either 
professional judgment or professional diagnosis so the findings are more definitive (Andersen, 
1995).  The relationship between enabling resources and healthcare utilization is vastly important 





Aday became associated with the model in the 1970s and over the next 20 years aspects 
of the healthcare system, consumer satisfaction, and the environment issues were included (Aday 
& Andersen, 1974; Andersen, 1995).  The most current version of the model, which is the fourth 
iteration, includes feedback loops to better display the relationships between healthcare 
utilization and all of the constructs: environment, population characteristics, health behavior, and 
outcomes (Andersen, 1995).  However, articles have shown that the variables within the 
population characteristics construct, predisposing characteristics, enabling resources, and need, 
are the strongest drivers of healthcare system use when compared to the environment, health 
behavior, and outcomes constructs (Hulka & Wheat, 1985).  Since the study in this paper focuses 
on population characteristics and their influence non-emergent ED use, a modified version of the 
fourth iteration of the Aday-Andersen Behavioral Model of Health Services focusing on 
population characteristics was used.   
Model Applied to Non-Emergent ED Use.  For the purposes of this study, a modified 
version of the fourth iteration of the Aday-Andersen Behavioral Model of Health Services Use 
focusing on population characteristics was specifically defined to examine non-emergent ED 
utilization.  Utilizing the modified version of the Behavioral Model of Health Services Use, this 
study sought to evaluate risk factors of non-emergent ED use by rural/urban living location and 
none/single/multiple non-emergent care sources.  The theoretical model was designed to examine 
individual health services use thus offering the best explanation of individual behavior.  A 
graphical depiction of the modified version of the Aday-Andersen Model of Health Services Use 




Figure 1. Adapted Behavioral Model of Health Services Use 
 
 
The construct of predisposing characteristics included the demographic variables of age 
and sex, and the social structure variables of race and ethnicity.  Andersen’s (1995) belief is that 
the enabling and need constructs of the model accounts for most of the reasoning behind health 
services use, so examining demographic and social structure variables but not health beliefs 
should still provide reliability and generalizability to the study’s analysis and findings.  The 
predisposing characteristics were selected based on the previously discussed research that has 
shown specific age groups, race, ethnicity, and sex to be influential on non-emergent ED use 
(DeLia & Cantor, 2009).  Each characteristic was included as part of the overall model created 
via the theoretical framework. 
Enabling resources will also influence the likelihood of non-emergent ED care according 
to the theoretical framework.  Such resources can include variables such as access to health 
insurance, patient living location, sources of non-emergent care in a living location, day of the 
week seeking care, and time of day seeking care (Andersen, 1995; Hulka & Wheat, 1985).  




seeking care, living location, and non-emergent care sources in a living location were included as 
part of the overall model of the theoretical framework.  Previous research has shown that 
individuals who do not have access to health insurance have higher non-emergent ED use (Egede, 
2004) so this variable, in addition to living location and the number of non-emergent care uses, 
was included in the study’s analysis.  Living location and non-emergent care sources in a living 
location were then used as modifying variables on additional evaluations of non-emergent risk 
factors as mentioned in the hypotheses. 
The need for care will also impact an individual’s use of health services.  In the context of 
this study, the need construct variables focused on chronic disease or illness, including mental 
health disease.  Individuals with chronic disease or illness would potentially have a higher need 
requirement for care since they typically need more consistent monitoring (Graham et al., 2016).  
If an individual is not able to access care for chronic treatment with a private provider, then they 
may be more likely to then over utilize the ED for non-emergent care (Pines, 2013).  Based on 
previous literature, the need construct for this study was defined three ways: any presence of a 
chronic disease or illness diagnosis, the presenting reason for the visit being a chronic disease or 
illness, and the presenting reason for the visit being a mental health condition.   
Purpose of the Study 
This study examined the influence of the constructs of the Aday-Andersen model on non-
emergent ED utilization.  It then examined the influence of patient living location (rural versus 
urban) and the number of non-emergent care sources (none/single/multiple) in a living location 
on the model constructs.  The hypotheses for this study are: 
Hypothesis 1. Enabling resources and need will be more influential in driving non-




Hypothesis 2. Rural versus urban living location will moderate hypothesis 1, making 
enabling resources more influential in driving non-emergent ED use compared to the 
predisposing factors and need constructs.  
Hypothesis 3. The number of non-emergent care sources in a living location will 
moderate hypothesis 1, making need more influential in driving non-emergent ED use compared 







History of Emergency Department Use 
Emergency Departments (EDs) were originally created to deal with the increase in 
traumas that were coming into the hospitals as a result of motor vehicle collisions (McClelland et 
al., 2014).  However, since the mid-1900s there has been a large increase in non-emergent ED 
use, resulting in a major change in how ambulatory care is delivered (Paneth et al., 1979; 
McClelland et al., 2014).  EDs are viewed by many as an around-the-clock healthcare resource 
that is available for patients to use for any type of healthcare need, emergent or not (McClelland 
et al., 2014).  Because of EDs being viewed as around-the clock healthcare availability, 
individuals often substitute non-emergent ED care for a primary care provider (Janke et al., 
2015), making EDs the main location for acute unscheduled care visits (Sauser, Vickery, & Davis, 
2015).   
Non-Emergent versus Emergent ED Use 
 ED care can typically be placed in one of two categories: emergent or non-emergent.  
Situations that classify as emergent ED use are those that require medical care due to life-
threatening conditions.  This includes items such as strokes, difficulty breathing, uncontrollable 
bleeding, poisonings, or suicidal ideations (Gill, 2013).  Non-emergent care on the other hand is 
everything else, including routine and urgent care.  Urgent care is need when a condition is not 
life-threatening but in which care should still be received within 24 hours (Gill, 2013).  Routine 
care is utilized for cases dealing with conditions such as seasonal allergies or ailments due to 
chronic conditions (Gill, 2013).  Both of categories of treatment can be managed at healthcare 





Functionality of the Emergency Department 
 Emergency Department Characteristics.  EDs were designed to provide care quickly to 
those with emergency medical needs (Menser et al., 2015).  All patients are triaged using a 
specific protocol upon entering the ED for care.  This is done for no charge via a medical 
screening examination (Menser et al., 2015).  Typically the exam is conducted by a registered 
nurse who assesses the patient’s chief complaint, vitals, appearance, mental fitness, and medical 
history.  Based on this information the patient is assigned an Emergency Severity Index score, 
which is used to determine the patient’s priority in being seen (Menser, et al., 2015).   
 There are typically five categories for triaging an ED patient based on their Emergency 
Severity Index score: resuscitation, emergent, urgent, less urgent, and non-urgent (Gilboy, 
Tanabe, Travers, & Rosenau, 2012).  Individuals labeled with ‘resuscitation’ are patients that 
require immediate life-saving intervention when they present to the ED.  Any patient that does 
not require immediate life-saving intervention but is in a high-risk situation, in severe pain or 
distress, or has abnormal vital signs are considered to be ‘emergent’ patients.  Patients that do not 
meet any of the previous criteria, has normal vital signs, and will require the use of multiple 
resources, such as labs, consultations, or procedures, are labeled as ‘urgent’.  Individuals that 
meet none of the previous requirements and will only require the use of a single resource are 
labeled as ‘less urgent’.  All others are deemed ‘non-urgent’ (Gilboy et al., 2012).  Patients 
labeled with ‘resuscitation’ will be seen first and those labeled as ‘non-urgent’ will be seen once 
all preceding categories have received care. 
 Reduction in Emergency Departments.  From 1997 to 2007 ED visits increased by 
23% despite 27% of ED closing within the same timeframe (Horeczko, Marcin, Kahn, & Sapien, 




areas in the country have no ED for hundreds of miles (Maa, 2015).  Historically, EDs located in 
areas with a poorer population are at an even higher likelihood of closing (Wilson & Cutler, 
2014).  As of 2009, non-rural areas in particular have had nearly a 30% decrease EDs when 
compared to the previous ten years (Maa, 2015; Wilson & Cutler, 2014).  Trauma centers have 
also reduced over the past four years (Shalfi et al., 2012).  The continuation of the decreases is 
anticipated in the future as the country undergoes healthcare reform.  Medicare and Medicare 
may have a lower reimbursement level for healthcare facilities so as more patients begin being 
insured through Medicare and Medicaid the amount EDs receive in reimbursement will 
potentially be less (Shalfi et al., 2012).  This would possibly make maintaining the current level 
of resources available more difficult resulting in further reduction of resources available to treat 
the increasing ED patient population. 
 Increased Wait Times.  More patient visits an ED every year despite the potential of 
encountering a lengthy wait time (Friedman et al., 2015).  From 2003 to 2009 ED average wait 
time increased from average of 46 minutes to 58 minutes (Hing & Bhuiya, 2012).  Menser and 
colleagues (2015) reported that in 2010 only 25% of patients visiting an ED were seen within 15 
minutes.  As of 2011 41% of patients visiting an ED waiting between 15 to 59 minutes to see a 
provider, with total time spent in the ED being between 2 to 4 hours (CDC, 2011).  Some of this 
increase may be attributed to an increase in the number of ED visits over time without an 
increase in ED providers (Hing & Bhuiya, 2012; Horeczko et al., 2014).  The next sections 







Reasons for Non-Emergent ED Use 
Access to Primary Care.  Previous research has found various reasons for non-emergent 
ED use, generally falling into categories revolving around medical resources, primary care 
access, insurance status, demographic factors, and chronic disease/illness status.  Seeking 
repeated non-emergent ED treatment has previously been shown to be due to living in an area 
lacking in medical resources, such as primary care providers (Baskin et al., 2015; Ghosh et al., 
1998; Janke et al., 2015; Kravitz et al., 1998; Ndumele, Mor, Allen, Burgess, & Trivedi, 2014; 
Paneth et al., 1979; Wagner et al., 2001).  Not having access to primary care provider may be the 
result of needing to be seen after normal primary care office hours or on weekends when most 
primary care facilities are closed (Paneth et al., 1979; O'Cathain et al., 2014; O’Malley, 2013).  
Eighty-two percent of patients that had reached out to their primary care provider for care and 
were unable to obtain an appointment were instructed to seek care at the ED (McClelland et al., 
2014).  Patients need access to primary care options outside of regular hours (O’Malley, 2013). 
Access to Health Insurance.  Health insurance status can also be influential to accessing 
primary care (Sauser et al., 2015).  Many primary care providers do not accept Medicare or 
Medicaid as payment for health care services, or their patient population consists of the 
maximum number of Medicare/Medicaid patients the provider can manage (Janke et al., 2015; 
Kolbasovaky, Reich, Futterman, & Meyerkopf, 2007; Pines, 2013).  Previous studies have shown 
that the uninsured or individuals with public insurance are more likely than individuals with 
private insurance to visit the ED for non-emergent reasons (Gandhi, Grant, & Sabik, 2014).  In 
fact, the uninsured were shown to account for 20% of ED visits in 2009 (Kanak, Delgado, 




Primary Care Practice Patient Capacity.  In other instances provider practices may not 
be taking new patients, limiting even patients with forms of insurance accepted by providers in 
gaining immediate access to a primary care provider (Davis, 2013; “Hospitals & EDs Grapple,” 
2012).  Limited access to a primary care provider will result in patients looking for other sources 
for non-emergent care.  Some patients may choose to use the ED for non-emergent reasons 
simply because it is more convenient for at least one of the following reasons: 1) The ED 
provides immediate feedback on the patient’s health (Baskin et al., 2015), 2) Patients are able to 
receive said feedback any time of day and any day of the week, (McClelland et al., 2014), or 3) 
The ED is the closest source of non-emergent or primary care (Janke et al., 2015). 
Demographic Characteristics.  In addition to lack of access to a primary care provider, 
demographic factors contribute to choosing the ED for non-emergent care over a primary care 
provider.  Characteristics such as age, race, and sex have been shown to influence non-emergent 
ED use (Cunningham, 2011; Kolbasovsky et al., 2007; Wong, Chow, Chang, Lee, & Liu, 2004).  
For example, DeLia and Cantor (2009) found that individuals who are less than one year of age 
or over 75 years old, and African American individuals typically use the ED more often.  
Additionally, Goins and Conroy (2015) found more females than males used the ED during 2013, 
and that females used the ED at a higher rate than their male counterparts. 
Chronic Disease or Illness.  Non-emergent ED use has also been shown to be due to 
patients’ lack of knowledge in managing a previously diagnosed chronic condition or illness 
(Ducharme et al., 2011; Ghosh et al., 1998; Huang et al., 2009; Wagner et al., 2001), such as 
anxiety disorders (Kolbasovksy et al., 2007), personality disorders (Doran et al., 2013), obesity 
(Dedhia et al., 2009), diabetes (Wagner et al., 2001; Noel, 2004), asthma (Ducharme et al., 2011; 




diagnoses (Doran et al., 2013).  Additionally, individuals with chronic disease or illness, 
including mental health conditions and substance abuse disorders, may have a higher 
requirement for care since they typically need more monitoring (Graham et al., 2016; Noel, 
2004).  For examples, Schizophrenia has previously been associated with high ED use (Doran et 
al., 2013; Pines, 2013).  If an individual with a chronic medical condition is not able to access a 
primary care provider, it increases their likelihood of seeking non-emergent ED care (Pines, 
2013).   
Impact of Non-Emergent ED Use 
Costs to the Facility.  Non-emergent ED use strains limited resources allocated to deal 
with traumatic and emergent issues and has resulted in a doubling of the total ED expenditure 
between 2000 and 2008 (Cunningham, 2011).  Non-emergent ED charges are considered by the 
medical community to be ‘excess charges,’ and therefore a misuse of resources since EDs were 
established to treat emergent health situations rather than situations considered primary care in 
nature (Baker & Baker, 1994).  Charges from non-emergent ED visits are often absorbed by the 
healthcare provider, meaning a loss of funds for the hospital as a result of patients who cannot 
afford to pay for all or part of their bill (Mulcahy et al., 2013).  Hospital-based EDs may continue 
to encounter ‘excess charges’ as the Patient Protection and Affordable Care Act (PPACA) 
provides healthcare coverage to many populations previously without medical insurance and 
utilizing the ED as a primary care source (Shafi et al., 2012). 
Costs to the Patient.  There are also costs incurred by the patient as a result of non-
emergent ED use.  EDs provide acute care at a higher cost than other outpatient care as a result 
of EDs having to follow standard protocols of tests and diagnostic procedures that have to be 




incurred by the patient to be higher than if a primary care provider was used (Wilson & Cutler, 
2014). 
Resource Utilization 
The use of EDs for non-emergent care results in overcrowding and strains limited 
resources intended for traumatic and emergent cases (Baker & Hsia, 2014; Janke et al., 2015).  
ED providers comprise less than five percent of the entire U.S. physician workforce, but manage 
28% of all acute care encounters (McClelland et al., 2014).  Annual ED visits have increased 
60% faster than the population growth of the country resulting in overcrowding of EDs (Chen, 
Fitzpatrick, & Kamel, 2014).  Non-emergent use of the ED is a growing national concern 
accounting for a usage rate of 44.5 visits per 100 people per year in the Centers for Disease 
Control and Prevention’s (CDC) most recently available National Hospital Ambulatory Medical 
Care Survey (2011).  This is an increase from the rate of 42.8 visits per 100 people seen in the 
2010 (CDC, 2010).  Of the 136.3 million ED visits that occurred in 2011 only approximately 
12% required a hospital admission, suggesting that a large proportion of the ED visits may not 
have been for an emergent reason (CDC, 2011). 
As previously stated, EDs have become overcrowded and wait times have increased 
(CDC, 2011; Friedman et al., 2015; Hing & Bhuiya, 2012; Horeczko et al., 2014).  Much of the 
increased in wait-times and overcrowding is a result of use of EDs for non-emergent care results 
in overcrowding and increased ED wait times (Janke et al., 2015).  As the PPACA goes into 
effect, this rate of utilization is only expected to increase for non-emergent care as a newly 
insured population without a non-ED regular source of primary care grows (McClelland et al., 




The use of EDs as well as other outpatient resources for non-emergent care can result in 
fragmented care (Bharel et al., 2013; Liu et al., 2009).  The use of multiple sources for non-
emergent care, such as EDs, primary care providers and urgent care centers, increases the chance 
of creating duplicative care (Liu et al., 2009) due to the fact that each ED provider seen will most 
likely not know the patient and may not have the patient’s medical record to review their medical 
history (O’Malley, 2013).  After seeking non-emergent ED care there is often inadequate follow-
up since the patient is feeling better and does not see the need, further disrupting continuity of 
care (Wong et al., 2004).  Research has previously shown that there are health benefits from 
having a consistent source of healthcare (Janke et al., 2015).  Continuous care results in better 
health outcomes for the patient and at a lower cost (Hernandez, et al., 2003; Kravitz et al., 1998).  
Individuals with an established source of primary care are more likely to follow preventive 
medicine recommendations, have better awareness and control of chronic disease, and have 
reduced morbidity and mortality after events such as a myocardial infarction due to their 
continuity of care (Janke et al, 2015).   
While much is known about singular predictors and impacts of ED usage, most of the 
literature is fragmented.  Moreover, the potential moderating role of sociological or contextual 
influences remains unexplored.  Two such factors are living location and availability of non-
emergent care sources. 
The Potential Moderating Role of Living Location on Non-Emergent ED Use 
Patient living location has also been associated with an increase in an individual’s non-
emergent use of the ED (Egede, 2004).  Goins and Conroy (2015) were able to determine 
variations in ED use by region.  In other studies, primary care has been shown to be substituted 




Substituting the ED for primary care has been linked to the decreased availability in primary care 
for particular geographic locations (Janke et al., 2015). 
Previous studies have shown that rural areas do not attract large numbers of primary care 
providers compared to urban areas.  Rural areas account for approximately 20% of the U.S. 
population (United States Census Bureau, 2010), yet less than ten percent of primary care 
providers practice in rural areas (Baskin et al., 2015).  As a result, a large proportion of people 
living in a rural location have a difficult time accessing healthcare for non-emergent treatment 
(Baskin et al., 2015; National Conference of State Legislators, 2015; Rosenblatt & Hart, 2000).  
Difficulties in accessing non-emergent health care has been shown to be influential in non-
emergent ED use in rural locations as 50% of ED visits made by individuals living in a rural area 
have been non-emergent (Baskin et al., 2015).  This use of the ED increases overall expenditure 
by the hospital by approximately $15 million (Baskin et al., 2015). 
The Potential Moderating Role of Non-Emergent Care Sources on Non-Emergent ED Use 
The number of non-emergent care sources in a location has been shown to be influential 
in one’s use of the ED for non-emergent care as individuals will seek out care based on the 
sources of care around them to use (Friedman, Saloner, & Hsia, 2015; McCarthy & Cooper, 
2014).  EDs are often picked when another source of non-emergent care is not available (Janke et 
al., 2015; McCarthy & Cooper, 2014). Janke and colleagues (2015) reported that not having 
another place to go for care, and the ED being the closest source of care, were the top two 
reported reasons from patients in regard to why they chose to use the ED.  ED use drastically 
increases when the number of outpatient providers in a location decreases (Pines, Schneider, & 
Bernstein, 2011).  If more non-emergent sources of care were available in areas where they are 




Currently, non-emergent ED use can be difficult to regulate since not all visits can be 
easily categorized as non-emergent or emergent.  The Emergency Medical Treatment and Labor 
Act (EMTALA) also prohibits referring or moving any patient who present at an ED until they 
have been medically assessed (42 U.S.C § 1395dd; Baskin et al., 2015; Center for Medicare and 
Medicaid Services, 2012; McClelland et al., 2014; Kline & Walthall, 2010; Mulcahy et al., 2013).  
Such regulations make shifting non-emergent cases to primary care complicated (Pines, 2013).   
As healthcare costs increase, policy makers look for ways to make healthcare delivery 
more efficient.  If shifting care to a more appropriate medical treatment environment could 
reduce the non-emergent use of ED, it would not only improve quality and access to care, but 
there is also the potential for significant the cost savings for the healthcare system (Cunningham, 
2011).  In order to successfully shift care, the populations, locations, and clinical situations that 
would benefit most from other non-emergent sources of care need to be identified (American 
College of Emergency Physicians, 2014).  
Knowledge Gaps Answered by the Present Study 
Palmer, Leblanc-Duchin, Murray, and Atkinson (2014) have previously examined the 
relationship between having a primary care provider and high ED utilization in both rural and 
urban hospitals, finding that individuals using a rural ED were more likely to be frequent users 
regardless of having a primary care provider.  However, the study did not focus solely on non-
emergent ED use.  It also did not examine the impact of living location or number of non-
emergent care sources on non-emergency ED use.  In the present study the initial findings from 
previous studies were expanded by focusing on the impact of living location (instead of hospital 
location) and number of non-emergent care sources on non-emergent care.  Moreover, although 




data from a single hospital (Ghosh et al., 1998; Huang et al., 2009), a single area within a state 
(Goins & Conroy, 2015), or other narrowly defined populations (Pines, 2013).  Limitations such 
as the ones just mentioned potentially reduce generalizability of the findings.  The present study 
corrects for the limitations by looking at data from every care facility within a state.  Additionally, 
only descriptive studies evaluating what factors influence rural ED use, or inferential statistics 
controlling for rural and urban residency, have been performed (Baskin et al., 2015; Long, 
Stockley, & Dahlen, 2012; Rothkopf, Brookler, Wadhwa, & Sakovetz, 2011). Lastly, very little of 
the ED utilization research in the literature has been theory-driven.  Use of a theoretical 
framework may strengthen the understanding of the reasons why individuals seek non-emergent 
ED care (Glanz, Rimer, & Viswanath, 2015).  This study will use a modified version of the 
Aday-Andersen Behavioral Model of Health Services Use (Andersen, 1995) to examine the 







Institutional Review Board approval from Old Dominion University was received prior to 
conducting this retrospective study.  The 2014 New York State (NYS) Department of Health 
(DOH) Statewide Planning and Research Cooperative System (SPARCS) outpatient limited 
dataset was used in this analysis.  Any facility in NYS providing inpatients services, ambulatory 
surgery services, ED services, or outpatient services are required to submit their data to SPARCS, 
making it a very robust data source.  The outpatient limited dataset contains patient level data for 
any submitting facilities where ED services or ambulatory surgery services were provided.  
Variables include demographics, hospital location, patient zip code, CCS diagnosis category, day 
of the week of visit, and if the visit was in the ED or not (New York Department of Health, 2014). 
Previous analyses using this data have examined topics such as inpatient admissions and 
ED visits for domestic violence (Goins, Ledneva, & Conroy, 2016), inpatient admissions and 
hypoglycemia ED visits (O’Grady, Ledneva, & Conroy, 2014), pediatric ED use (Patterson, 
Ledneva, & Conroy, 2015), common ED diagnoses and procedures for the NYS population, what 
proportion was a potentially preventable ED visit, patterns of ED usage by NYS residents, ED 
usage by region (Goins & Conroy, 2015), preventable inpatient admissions from the ED (Goins, 
Ledneva, & Conroy, 2014).  The majority of the prior studies have not performed analyses using 
logistic regression or other inferential analyses, nor have they examined the impact of rural 
versus urban living location or the number of non-emergent care sources on non-emergent ED 
use.  Most germane to the present proposal, Goins and Conroy (2015) performed a descriptive 




care, what proportions of ED visits may have been preventable, and the rate of ED use by state 
region.  The present study was considerably different in its goals and analyses in that it examined 
the impact of non-emergent care sources and living location (rural vs. urban) on non-emergent 
ED use through the guidance of a theoretical framework.  To the researchers’ knowledge, this 
dataset had not been used to inferentially examine the impact of the moderating factors on non-
emergent ED use in conjunction with a theoretical model.   
Population 
The population for this study consisted of all ED visits within the 2014 NYS DOH 
SPARCS Outpatient limited dataset (Emergency Department Indicator variable = ‘Y’ and Claim 
Type variable = ’E’).  Any observation with a blank Emergency Department Indicator variable 
and a Claim Type not equal to ‘E’ was excluded from this study since it was not ED visits.  
Additionally, any observation with a patient zip code outside of the state of New York was 
excluded in order to have a better defined area for assessing living location and non-emergent 
sources.  Lastly, any observation where the patient age was greater than 100 years old, sex 
= ’unknown’, or ethnicity = ’unknown’ were excluded.  No other exclusions were made.  The 




The dependent variable of emergent status was measured as a nominal variable (0 = non-
emergent and 1 = emergent).  Non-emergent ED use was defined as a hospital visit within the 
dataset where the visit occurred in the ED (Emergency Department Indicator = ‘Y’ and Claim 
Type = ‘E’) for EMTALA screening, urgent care, unusual circumstances, ancillary services, or 
other internal medicine treatment (revenue code 1 not equal to 0450 or 0452).  Emergent ED use 
were visits where the visit occurred in the ED (Emergency Department Indicator = ‘Y’ and Claim 
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Type = ‘E’) for emergent circumstances (revenue code 1 = 0450 or 0452) (NYS DOH, 2014).  
The constructs of the adapted behavioral health model comprised the independent variables for 
this study.  The variables within the constructs are defined below.   
Predisposing Characteristics.  Age was measured continuously using the age at the time 
of the visit.  Race, sex, and ethnicity were measured categorically based on what is specified in 
the dataset.  Race categories included: White, African American, Native American, Asian Indian, 
Chinese, Filipino, Japanese, Korean, Vietnamese, Other Asian, Native Hawaiian, Samoan, 
Guamanian or Chamorro, Other Pacific Islander, Other Race, and Multi-racial.  Sex was 
categorized in the dataset as male and female.  Ethnicity in dataset fell into one of the following 
categories: not of Spanish/Hispanic origin, Mexican, Puerto Rican, Cuban origin, other 
Spanish/Hispanic origin, or unknown.   
Enabling Resources.  All enabling resources were measured categorically.  Access to 
health insurance was measured using the first source of payment (self-pay, Medicaid, insurance 
company, etc.) listed.  Day of the week of the visit was categorized as either weekday or 
weekend using the visit day of the week (0 = weekend and 1 = weekday).  Monday through 
Friday was categorized as a weekday, and Saturday and Sunday was categorized as the weekend 
(Paneth et al., 1979; O’Cathain et al., 2014).  Time of day of the visit was categorized as either 
within business hours or outside of business hours using the hour recorded when the patient 
checked-in.  The hours of eight o’clock in the morning to four fifty-nine in the evening were 
categorized as ‘within business hours’ and five o’clock in the evening to seven fifty-nine in the 
morning were categorized as ‘outside of business hours’ (Niska, Bhuiya, & Xu, 2010; O’Malley, 




Living location was measured as urban or rural (0 = urban and 1 = rural).  A rural living 
location was defined as any zip code county with less than 50,000 residents (United States 
Census Bureau, 2016b).  An urban living location will be defined as any zip code county with 
50,000 or more residents (United States Census Bureau, 2016b).  Non-emergent care sources 
were measured as ‘none’, ‘single’, or ‘multi’ (0 = none, 1 = single and 2 = multi).  An area with 
zero non-emergent sources available to its residents within a zip code was defined as ‘none’.  A 
single non-emergent source location was defined as any zip code with only one location 
available to its residents where non-emergent care can be obtained.  A multi-non-emergent 
source location was defined as any zip code with more than one location available to it residents 
where non-emergent care can be obtained.  The number of non-emergent sources in a zip code 
was determine using a list of facilities in New York state maintained by the NYS DOH (NYS 
DOH, 2016b).  Facilities were examined for services offered and current operating status by the 
primary researcher (MCM) before being included or excluded as a non-emergent source. 
Need.  The presence of a chronic disease or illness was measured in two ways.  First it 
was nominally measured using the admission diagnosis recorded to examine if a chronic disease 
or illness was the chief complaint for the ED visit.  If the admission diagnosis equaled a ICD-9 
code for depression, anxiety, post-traumatic stress, schizophrenia suicide, self-harm, alcohol or 
substance abuse, ALS, Alzheimer’s Disease, dementia, arthritis, asthma, cancer, Chronic 
Obstructive Pulmonary Disease, cystic fibrosis, diabetes, eating disorders, heart disease, obesity, 
osteoporosis, or reflex sympathetic dystrophy syndrome then the ‘admission chronic 
disease/illness’ variable equaled ‘1’ (presented for a chronic disease or illness).  Otherwise the 





Secondly, chronic disease or illness was again measured nominally, but to determine if a 
chronic disease or illness was listed in any diagnosis field other than ‘admission diagnosis’ in 
order to better estimate if the ED visit could have been the result of disease co-morbidity.  If any 
diagnosis field (primary or other diagnosis 1-24) equaled an ICD-9 code for one of the 
previously mentioned chronic diseases/illnesses then the ‘any chronic disease/illness’ variable 
equaled ‘1’ (presence of a chronic disease or illness).  Otherwise the ‘any chronic disease/illness’ 
variable equaled ‘0’ (absence of a chronic disease or illness). 
Lastly, need was examined by measuring mental health nominally.  If the admission 
diagnosis field contained an ICD-9 code for depression, anxiety, post-traumatic stress, 
schizophrenia, suicide, self-harm, or alcohol or substance abuse then the ‘admission mental 
health’ variable equaled ‘1’ (presented due to mental health disease/illness).  Otherwise the 
‘admission mental health’ variable equaled ‘0’ (did not present due to mental health 
disease/illness). 
The list of non-mental health chronic diseases included was determined using the list of 
chronic diseases and illnesses the NYS DOH provides as the chronic diseases and illnesses 
affecting the NYS population (NYS DOH, 2016a).  Included mental health chronic diseases were 
determined based off of previous literature (Doran et al., 2013; Johnson, Bush, Harman, Bolin, 
Hudnall, & Nguyen, 2015; Kolbasovksy et al., 2007; Liu et al., 2009).  A full list of ICD-9 codes 
utilized can be found in Appendix A. 
Statistical Analysis 
Hypothesis 1.  The first hypothesis stated that “compared to predisposing factors, 
enabling resources and need will be more influential in driving non-emergent ED use.”  In order 




relationship between the independent variables of predisposing factors, enabling resources, and 
need and the dependent variable of non-emergent ED use.  The three theoretical framework 
constructs were tested as main effects within the model.  Odds ratios were used to assess effect 
size.  In accordance with statistical convention for logistic regression (Hosmer & Lemeshow, 
2005), model fit was judged using the Hosmer and Lemeshow statistic, whereas total model 
effect size was indicated by both Cox & Snell R
2
, and Nagelkerke R
2
 values.   
Hypothesis 2.  The second hypothesis states that “rural versus urban living location will 
moderate hypothesis 1, making enabling resources more influential in driving non-emergent ED 
use than the predisposing factors and need constructs.’’  It was tested by recreating the previous 
model including only observations from individuals living in a rural area.  Similarly, the third 
model only included observations from individuals living in an urban area.  Patterns of findings 
were compared between models. 
Hypothesis 3.  The final hypothesis stated that “the number of non-emergent care sources 
in a living location will moderate hypothesis 1, making need more influential in driving non-
emergent ED use than the predisposing factors and enabling resource constructs.”  Hypothesis 3 
was tested by recreating the first model, but contained only observations from individuals living 
in an area with zero non-emergent care sources.  The fifth model contained only observations 
from individuals living in an area with a single non-emergent care source.  The sixth model 
contained only observation from individuals living in an area with multiple non-emergent care 






Data Quality Assurance 
Descriptive statistics were performed in order to examine the parametric test assumptions 
that the data is interval/ratio data, observations are independent, normal distribution, and equal 
variance.  Each observation within the dataset represented a separate visit and was considered an 
independent observation.  Relative frequencies were calculated, but the large size of the data set 
helped to reduce concerns with normality and equal variance. 
Data Analysis 
 Logistic regression was implemented using parameters recommended in the statistical 
literature (Dilal & Zickar, 2012; Hosmer & Lemeshow, 2005) to predict type of ED use.  The 
category considered to be the conceptual majority for each variable within each theoretical 
framework construct was selected as the reference group for logistic regressions, with the 
exception of living location and non-emergent care sources.  For these two variables the smallest 
categories (rural and none, respectively), which were also the groups of highest interest were 
used as the reference groups.  The dependent variable of emergent status was coded as a nominal 
variable (0 = non-emergent and 1 = emergent).  The predisposing characteristic of age was 
centered to measure the main effects.  For this study four categories were used to classify race: 0 
= White, 1 = African American, 2 = Asian/Pacific Islander, and 3 = Other Race.  The category of 
‘Other Race’ was use to account for groups with small cell counts.  Sex was categorized in the 
dataset as 0 = male and 1 = female.  For the purposes of this study, three categories were used to 
classify ethnicity: 0 = not of Spanish/Hispanic origin, 1 = Spanish/Hispanic origin, and 2 = other 




 The enabling resource of access to health insurance was coded as ‘0’ if self-pay was listed 
as the source of payment then access to health insurance, otherwise access to health insurance 
was equal to ‘1’.  To categorize day of the week of the visit, Monday through Friday was 
categorized 1 = weekday, and Saturday and Sunday was categorized as 0 = weekend (Paneth et 
al., 1979; O’Cathain et al., 2014).  The hours of eight o’clock in the morning to four fifty-nine in 
the evening were categorized as ‘within business hours’ when measuring time of day of visit (1 = 
within business hours), and five o’clock in the evening to seven fifty-nine in the morning were 
categorized as ‘outside of business hours’ (0 = outside of business hours) (Niska, Bhuiya, & Xu, 
2010; O’Malley, 2013; Pitts, Carrier, Rich, & Kellermann, 2010).  Living location was measured 
as urban or rural (0 = urban and 1 = rural).  Non-emergent care sources were measured as ‘none’, 
‘single’, or ‘multiple’ (0 = none, 1 = single, and 2 = multiple).   
 The need variable of ‘admission chronic disease/illness’ was coded nominally (0 = did 
not present for a chronic disease or illness and 1 = presented for a chronic disease or illness).  
The variable of ‘any chronic disease/illness’ was also coded nominally (0 = absence of a chronic 
disease or illness and 1 = presence of a chronic disease or illness).  Lastly, mental health 
disease/illness admission were coded as either 0 = did not present due to mental health 
disease/illness or 1 = presented due to mental health disease/illness.   
 Interpretation of results were guided more by odds ratios than statistical significance; 
such approaches are consistent with public health approaches to big data, and account for the 
potential of significant findings emerging by chance due to large sample size.  Odds ratio 
interpretation was guided by recommendations in the statistical literature (Chen, Cohen & Chen, 
2010): (1) an odds ratio up to 1.50 was considered a weak association, (2) odds ratios between 




was considered a strong association.  Odds ratios below 1.0 were converted via calculation of the 
inverse (i.e., 1/OR) for ease of interpretation. 
Descriptive Statistics 
Type of ED use was defined by revenue code 1 equaling 0450 or 0452 (NYS DOH, 2014).  
Two categories of ED use resulted: non-emergent (n = 4,693,638) and emergent (n = 1,597,520).  
The following theoretical model predisposing characteristics of interest were evaluated for 
bivariate associations with type of ED use for the full model: age, gender (i.e., male or female), 
race (i.e., White, African American, Asian/Pacific Islander, and Other), and ethnicity (i.e., not of 
Spanish/Hispanic Origin, Spanish/Hispanic Origin, and Other).  Likewise, enabling resources of 
access to health insurance (i.e., yes or no), day of the week of visit (i.e., weekday or weekend), 
time of day of visit (i.e., within business hours or outside of business hours), living location (i.e., 
urban or rural), and non-emergent care sources (i.e., none, single, and multiple) were evaluated 
for bivariate association with type of ED use.  Need variables of a chronic disease/illness as 
admission diagnosis (i.e., yes or no), presence of any chronic disease/illness (i.e., yes or no), and 
a mental health disease/illness as admission diagnosis (i.e., yes or no) were also evaluated for 
bivariate association with type of ED use. 
Table 1 contains predisposing characteristics, enabling resources, and need variables by 
type of ED use.  All variables except day of the week of visit were varied significantly by type of 
ED use; however, large sample sizes largely account for the significance found. The most notable 
differences between the non-emergent and emergent populations were the non-emergent 
population being comprised of more females (56.4% vs. 49.4%, respectively), less minorities 




76.1%, respectively), and more individuals with a chronic disease/illness (32.4% vs. 20.0%, 




Predisposing Characteristic, Enabling Resource, and Need Comparisons by Type of Emergency 
Department Use 
 Total Sample 
(n = 6,291,158) 
Non-Emergent 
(n = 4,693,638) 
Emergent 
(n = 1,597,520) 
Test-Statistic 
Predisposing Characteristics 
Age (st dev) 36.3 (22.7) 38.8 (22.5) 29.1 (22.1) t(6,291,156) = 
473.1* 
Sex    χ
2
 [1] = 24530.3* 
Male 2,849,958 (45.3%) 2,041,150 (43.5%) 808,808 (50.6%)  
Female 3,441,200 (54.7%) 2,652,488 (56.5%) 788,712 (49.4%)  
Race    χ
2
 [3] = 91836.6* 
White 2,895,537 (46.0%) 2,324,034 (49.5%) 571,503 (35.7%)  
African American 1,700,966 (27.0%) 1,180,106 (25.1%) 520,860 (32.6%)  
Asian/Pacific Islander 167,168 (2.6%) 113,381 (2.4%) 53,787 (3.4%)  
Other 1,513,468 (24.0%) 1,064,956 (22.7%) 448,512 (28.1%)  
Ethnicity    χ
2
 [2] = 16862.6* 
Not Spanish/Hispanic 5,001,770 (79.5%) 3,785,538 (80.6%) 1,216,232 (76.1%)  
Spanish/Hispanic 53,212 (0.8%) 41,783 (0.9%) 11,429 (0.7%)  
Other 1,236,176 (19.6%) 866,317 (18.4%) 369,859 (23.1%)  
Enabling Resources 
Access to Health Insurance    χ
2
 [1] = 6584.9* 
Yes 5,628,419 (89.5%) 4,226,386 (90.0%) 1,402,033 (87.7%)  
No 662,739 (10.5%) 467,252 (10.0%) 195,487 (12.2%)  
Day of the Week of Visit    χ
2
 [1] = 0.02 
Weekday 4,574,489 (72.7%) 3,412,810 (72.7%) 1,161,679 (72.7%)  
Weekend 1,716,669 (27.3%) 1,280,828 (27.3%) 435,841 (27.3%)  
Time of Day of Visit    χ
2
 [1] = 436.2* 
Within Business Hours 3,365,728 (53.5%) 2,499,693 (53.2%) 866,035 (54.2%)  
Outside Business Hours 2,925,430 (46.5%) 2,193,945 (46.8%) 731,485 (45.7%)  
Living Location    χ
2
 [1] = 4779.9* 
Urban 6,128,318 (97.4%) 4,560,163 (97.1%) 1,568,155 (98.2%)  
Rural 162,840 (2.6%) 133,475 (2.8%) 29,365 (1.8%)  
Non-Emergent Care 
Sources 
   χ
2
 [2] = 12147.2* 
None 533,403 (8.5%) 431,355 (9.2%) 102,048 (6.4%)  
Single 2,059,493 (32.7%) 1,529,206 (32.6%) 530,287 (33.2%)  







Table 1 (continued) 
 Total Sample 
(n = 6,291,158) 
Non-Emergent 
(n = 4,693,638) 
Emergent 
(n = 1,597,520) 
Test-Statistic 
Need 
Chronic Disease Admission    χ
2
 [1] = 330.4* 
Yes 388,489 (6.2%) 294,616 (6.3%) 93,873 (5.8%)  
No 5,902,669 (93.8%) 4,399,022 (93.7%) 1,503,647 (94.1%)  
Any Chronic Disease    χ
2
 [1] = 90409.4* 
Yes 1,840,259 (29.2%) 1,522,292 (32.4%) 317,967 (20.0%)  
No 4,450,899 (70.7%) 3,171,346 (67.6%) 1,279,553 (80.0%)  
Mental Health Admission    χ
2
 [1] = 6227.1* 
Yes 225,504 (3.6%) 152,226 (3.2%) 73,278 (4.6%)  
No 6,065,654(96.4%) 4,541,412 (96.7%) 1,524,242 (95.4%)  
Notes:  * p < 0.001 
 
 
Hypothesis Testing via Logistic Regression 
Hypothesis 1.  The model included:  
1. Predisposing characteristics of gender (male coded as reference group), race (white 
coded as reference group), and ethnicity (not of Spanish/Hispanic origin coded as the 
reference group), 
2. Predisposing characteristic centered main effects of age, 
3. Enabling resources of access to health insurance (no health insurance coded as the 
reference group), day of the week of visit (weekend coded as the reference group), 
time of day of visit (outside of business hours coded as reference group), living 
location (rural coded as the reference group), and non-emergent care sources (none 
coded as the reference group), 
4. And need variables of admission chronic disease/illness (not presenting with a 
chronic disease/illness coded as the reference group), any chronic disease/illness 




mental health disease/illness (not presenting with a mental health disease/illness 
coded as the reference group). 
The overall model displayed adequate fit to the data, Hosmer and Lemeshow Test χ
2
 (8) = 
13068.3, p < 0.001.  Additionally, the predictors accounted for significant variance in type of ED 
use, χ
2
 (16) = 382964.5, p < 0.001, Cox & Snell R
2 
= 0.06, Nagelkerke R
2 
= 0.09. Table 2 
contains the model statistics.  Predisposing characteristics of being female (compared to males) 
and being of Spanish/Hispanic origin (compared to not of Spanish/Hispanic origin) was 
associated with an increased likelihood of using the emergency department for non-emergent 
reasons (OR = 1.31 and OR = 1.28, respectively).  In addition, older age appears to increase the 
likelihood of non-emergent ED use (OR = 1.47).  The enabling resource of access to health 
insurance showed a weak association with increased the likelihood to use the ED for non-
emergent reasons (OR = 1.09). The need variables of having a chronic disease admission (OR = 
1.58), as well as having any presence of a chronic disease (OR = 1.69) had a moderate 
association with an increased likelihood of using the ED for non-emergent reasons.   
Conversely, the following predisposing characteristics showed an increased likelihood of 
using the ED for an emergency: race of Africa American (OR = 1.62), Asian/Pacific Islander 
(OR = 1.62), or other (OR = 1.34) (compared to White), and other ethnic origin (OR = 1.11) 
(compared to not of Spanish/Hispanic origin).  The enabling resources of a visit during business 
hours and living in an urban location displayed a weak association with an increased likelihood 
to use the ED for an emergency (OR = 1.11).  Having a single or multiple non-emergent care 
sources (compared to none) revealed an increased likelihood to use the ED for an emergency 




indicated a moderate association, yet the largest among observed predictors, with an increase in 
the likelihood of emergent ED use (OR = 3.51). 
Hypothesis 2.  Logistic regression was again implemented to predict type of ED use for 
rural and urban living locations via two separate models.  Table 2 contains the model statistics 
for the rural living location model and the overall model for ease of comparison.  The first model 
for hypothesis 2 included:  
1. Predisposing characteristics, enabling resources, and need variables from the model 
described in hypothesis 1, 
2. And only observations where living location equaled ‘rural’. 
The overall model displayed adequate fit to the data, Hosmer and Lemeshow Test χ
2
 (8) = 
263.6, p < 0.001.  Additionally, the predictors accounted for significant variance in type of ED 
use, χ
2
 (14) = 3963.4, p < 0.001, Cox & Snell R
2 
= 0.02, Nagelkerke R
2 
= 0.04.  Differences from 
the model in hypothesis 1 included: (1) the predisposing characteristic of race no longer being a 
significant predictor (p > 0.05), (2) being of Spanish/Hispanic origin or other ethnic origin 
having an increased likelihood of emergent ED use (OR = 1.45 and OR = 1.29, respectively), (3) 
the need variable of a chronic disease admission having a moderate association with an increase 
in the likelihood non-emergent ED use (OR = 2.12), (4) the presence of any chronic 
disease/illness’s association to non-emergent ED use increasing (OR = 1.78), and (5) a mental 








Overall Emergency Department Use Compared to Rural Living Location Emergency Department Use 
 Overall  Rural Living Location 
Model Variable B (SE) Wald χ
2 
(df) P OR (95% CI) B (SE) Wald χ
2 
(df) p OR (95% CI) 
Intercept -1.47 (0.008) 33438.7 (1) <0.001 0.23 -1.41 (0.031) 2073.3 (1) <0.001 0.24 
Age -0.38 (0.001) 129323.5 (1) <0.001 0.68 (0.68-0.68) -0.34 (0.007) 2330.5 (1) <0.001 0.71 (0.71-0.72) 
Female -0.27 (0.00)2 19757.4 (1) <0.001 0.76 (0.76-0.77) -0.16 (0.013) 145.8 (1) <0.001 0.85 (0.83-0.87) 
White (ref) - 46081.4 (3) <0.001 - - 0.78 (3) 0.85 - 
African American 0.48 (0.002) 43016.5 (1) <0.001 1.62 (1.61-1.63) 0.03 (0.040) 0.65 (1) 0.42 1.03 (0.95-1.12) 
Asian/Pacific Islander 0.48 (0.006) 7477.9 (1) <0.001 1.62 (1.61-1.64) -0.04 (0.139) 0.09 (1) 0.75 0.96 (0.73-1.26) 
Other Race 0.29 (0.003) 10711.7 (1) <0.001 1.34 (1.33-1.34) -0.01 (0.040) 0.02 (1) 0.87 0.99 (0.92-1.07) 
Not Spanish/Hispanic (ref) - 2122.3 (2) <0.001 - - 38.6 (2) <0.001 - 
Spanish/Hispanic -0.25 (0.011) 522.7 (1) <0.001 0.78 (0.76-0.79) 0.37 (0.093) 15.8 (1) <0.001 1.45 (1.21-1.74) 
Other Origin 0.10 (0.003) 1380.5 (1) <0.001 1.11 (1.10-1.11) 0.25 (0.045) 31.7 (1) <0.001 1.29 (1.18-1.41) 
Health Insurance Access -0.09 (0.003) 1021.0 (1) <0.001 0.91 (0.90-0.92) -0.15 (0.025) 35.2 (1) <0.001 0.86 (0.82-0.90) 
Weekday Visit 0.01 (0.002) 7.4 (1) <0.001 1.01 (1.00-1.01) -0.06 (0.014) 17.8 (1) <0.001 0.94 (0.91-0.97) 
Within Business Hours 0.10 (0.002) 3047.2 (1) <0.001 1.11 (1.11-1.11) 0.08 (0.013) 39.8 (1) <0.001 1.09 (1.06-1.11) 
Urban Living Location 0.16 (0.007) 576.1 (1) <0.001 1.17 (1.16-1.19) - - - - 
No Non-Emergent Sources (ref) - 4040.8 (2) <0.001 - - 150.1 (2) <0.001 - 
Single Non-Emergent Source 0.23 (0.004) 3329.7 (1) <0.001 1.26 (1.25-1.27) 0.22 (0.018) 148.5 (1) <0.001 1.23 (1.20-1.29) 
Multiple Non-Emergent Source 0.24 (0.004) 4001.5 (1) <0.001 1.27 (1.26-1.28) 0.16 (0.018) 82.2 (1) <0.001 1.18 (1.14-1.22) 
Chronic Disease Admission -0.46 (0.008) 3460.3 (1) <0.001 0.63 (0.62-0.64) -0.75 (0.070) 115.6 (1) <0.001 0.47 (0.41-0.54) 
Any Chronic Disease -0.53 (0.003) 41898.3 (1) <0.001 0.59 (0.58-0.59) -0.17 (0.016) 109.3 (1) <0.001 0.84 (0.82-0.87) 
Mental Health Admission 1.26 (0.009) 20006.5 (1) <0.001 3.51 (3.45-3.57) 0.97 (0.081) 145.7 (1) <0.001 2.65 (2.26-3.10) 
Notes: SE = Standard error; df = Degrees of freedom; OR = Odds ratio; CI = Confidence Interval; ref = Reference group; Bold font denotes notable changes in 




The second model for hypothesis 2 included:  
1. Predisposing characteristics, enabling resources, and need variables from the model 
described in hypothesis 1, 
2. And only observations where living location equaled ‘urban’. 
The overall model displayed adequate fit to the data, Hosmer and Lemeshow Test χ
2
 (8) = 
12869.4, p < 0.001.  Additionally, the predictors accounted for significant variance in type of 
emergency department use, χ
2
 (14) = 374903.5, p < .001, Cox & Snell R
2 
= 0.06, Nagelkerke R
2 
= 0.08.  Table 3 contains the model statistics for the urban living location model and the overall 
model for ease of comparison.  There were no meaningful changes in associations for predictors 








Overall Emergency Department Use Compared to Urban Living Location Emergency Department Use 
 Overall  Urban Living Location 
Model Variable B (SE) Wald χ
2 
(df) P OR (95% CI) B (SE) Wald χ
2 
(df) p OR (95% CI) 
Intercept -1.47 (0.008) 33438.7 (1) <0.001 0.23 -1.31 (0.005) 66112.7 (1) <0.001 0.27 
Age -0.38 (0.001) 129323.5 (1) <0.001 0.68 (0.68-0.68) -0.38 (0.001) 19689.1 (1) <0.001 0.68 (0.68-0.68) 
Female -0.27 (0.00)2 19757.4 (1) <0.001 0.76 (0.76-0.77) -0.27 (0.002) 19689.1 (1) <0.001 0.76 (0.76-0.77) 
White (ref) - 46081.4 (3) <0.001 - - 46081.1 (3) <0.001 - 
African American 0.48 (0.002) 43016.5 (1) <0.001 1.62 (1.61-1.63) 0.48 (0.002) 43056.4 (1) <0.001 1.62 (1.62-1.63) 
Asian/Pacific Islander 0.48 (0.006) 7477.9 (1) <0.001 1.62 (1.61-1.64) 0.49 (0.006) 7486.1 (1) <0.001 1.63 (1.61-1.64) 
Other Race 0.29 (0.003) 10711.7 (1) <0.001 1.34 (1.33-1.34) 0.29 (0.003) 10737.7 (1) <0.001 1.34 (1.33-1.34) 
Not Spanish/Hispanic (ref) - 2122.3 (2) <0.001 - - 2110.2 (2) <0.001 - 
Spanish/Hispanic -0.25 (0.011) 522.7 (1) <0.001 0.78 (0.76-0.79) -0.26 (0.011) 539.7 (1) <0.001 0.77 (0.76-0.79) 
Other Origin 0.10 (0.003) 1380.5 (1) <0.001 1.11 (1.10-1.11) 0.10 (0.003) 1351.8 (1) <0.001 1.11 (1.10-1.11) 
Health Insurance Access -0.09 (0.003) 1021.0 (1) <0.001 0.91 (0.90-0.92) -0.09 (0.003) 982.4 (1) <0.001 0.91 (0.90-0.92) 
Weekday Visit 0.01 (0.002) 7.4 (1) <0.001 1.01 (1.00-1.01) 0.01 (0.002) 11.3 (1) <0.001 1.01 (1.00-1.01) 
Within Business Hours 0.10 (0.002) 3047.2 (1) <0.001 1.11 (1.11-1.11) 0.11 (0.002) 3008.1 (1) <0.001 1.11 (1.11-1.12) 
Urban Living Location 0.16 (0.007) 576.1 (1) <0.001 1.17 (1.16-1.19) - - - - 
No Non-Emergent Sources (ref) - 4040.8 (2) <0.001 - - 3920.4 (2) <0.001 - 
Single Non-Emergent Source 0.23 (0.004) 3329.7 (1) <0.001 1.26 (1.25-1.27) 0.23 (0.004) 3195.4 (1) <0.001 1.26 (1.25-1.27) 
Multiple Non-Emergent Source 0.24 (0.004) 4001.5 (1) <0.001 1.27 (1.26-1.28) 0.24 (0.004) 3896.0 (1) <0.001 1.28 (1.27-1.28) 
Chronic Disease Admission -0.46 (0.008) 3460.3 (1) <0.001 0.63 (0.62-0.64) -0.46 (0.008) 3316.6 (1) <0.001 0.63 (0.62-0.64) 
Any Chronic Disease -0.53 (0.003) 41898.3 (1) <0.001 0.59 (0.58-0.59) -0.53 (0.003) 42160.9 (1) <0.001 0.58 (0.58-0.59) 
Mental Health Admission 1.26 (0.009) 20006.5 (1) <0.001 3.51 (3.45-3.57) 1.26 (0.009) 19897.0 (1) <0.001 3.53 (3.46-3.59) 
Notes: SE = Standard error; df = Degrees of freedom; OR = Odds ratio; CI = Confidence Interval; ref = Reference group; Bold font denotes notable changes in 




Hypothesis 3.  Logistic regression was again to predict type of emergency department 
use for zero, single, and multiple non-emergent sources via three separate models.  Table 4 
contains the model statistics for the no non-emergent source availability model and the overall 
model for ease of comparison.  The first model for hypothesis 3 included:  
1. Predisposing characteristics, enabling resources, and need variables from the model 
described in hypothesis 1, 
2. And only observations where non-emergent care sources equaled ‘none’. 
The overall model displayed adequate fit to the data, Hosmer and Lemeshow Test χ
2
 (8) = 
415.3, p < 0.001.  Additionally, the predictors accounted for significant variance in type of 
emergency department use, χ
2
 (14) = 23984.6, p < 0.001, Cox & Snell R
2 
= 0.04, Nagelkerke R
2 
= 0.07.  Differences from the model in hypothesis 1 included: (1) a moderate association 
between being African American or Asian/Pacific Islander the emergent ED use (OR = 1.85 and 
OR = 1.73, respectively) (compared to White), (2) an increased likelihood of Spanish/Hispanic 
origin using the ED for non-emergent reasons (OR = 1.66) (compared to not of Spanish/Hispanic 
origin), and (3) a higher likelihood of other ethnic origins using the ED for emergent reasons 








Overall Emergency Department Use Compared to No Non-Emergent Care Sources Emergency Department Use 
 Overall  No Non-Emergent Care Sources 
Model Variable B (SE) Wald χ
2 
(df) P OR (95% CI) B (SE) Wald χ
2 
(df) 
p OR (95% CI) 
Intercept -1.47 (0.008) 33438.7 (1) <0.001 0.23 -1.52 (0.020) 5624.0 (1) <0.001 0.22 
Age -0.38 (0.001) 129323.5 (1) <0.001 0.68 (0.68-0.68) -0.35 (0.004) 8019.4 (1) <0.001 0.70 (0.69-0.71) 
Female -0.27 (0.00)2 19757.4 (1) <0.001 0.76 (0.76-0.77) -0.21 (0.007) 873.4 (1) <0.001 0.81 (0.79-0.82) 
White (ref) - 46081.4 (3) <0.001 - - 4787.6 (3) <0.001 - 
African American 0.48 (0.002) 43016.5 (1) <0.001 1.62 (1.61-1.63) 0.62 (0.009) 4516.3 (1) <0.001 1.85 (1.82-1.89) 
Asian/Pacific Islander 0.48 (0.006) 7477.9 (1) <0.001 1.62 (1.61-1.64) 0.55 (0.024) 531.0 (1) <0.001 1.73 (1.65-1.82) 
Other Race 0.29 (0.003) 10711.7 (1) <0.001 1.34 (1.33-1.34) 0.16 (0.012) 169.4 (1) <0.001 1.17 (1.15-1.20) 
Not Spanish/Hispanic (ref) - 2122.3 (2) <0.001 - - 426.2 (2) <0.001 - 
Spanish/Hispanic Origin -0.25 (0.011) 522.7 (1) <0.001 0.78 (0.76-0.79) -0.51 (0.061) 69.9 (1) <0.001 0.60 (0.53-0.67) 
Other Origin 0.10 (0.003) 1380.5 (1) <0.001 1.11 (1.10-1.11) 0.27 (0.015) 333.6 (1) <0.001 1.31 (1.27-1.35) 
Health Insurance Access -0.09 (0.003) 1021.0 (1) <0.001 0.91 (0.90-0.92) -0.02 (0.012) 3.5 (1) 0.06 0.98 (0.95-1.00) 
Weekday Visit 0.01 (0.002) 7.4 (1) <0.001 1.01 (1.00-1.01) -0.00 (0.008) 0.40 (1) 0.53 0.99 (0.98-1.01) 
Within Business Hours 0.10 (0.002) 3047.2 (1) <0.001 1.11 (1.11-1.11) 0.11 (0.007) 230.6 (1) <0.001 1.11 (1.10-1.13) 
Urban Living Location 0.16 (0.007) 576.1 (1) <0.001 1.17 (1.16-1.19) 0.09 (0.016) 38.2 (1) <0.001 1.10 (1.07-1.13) 
No Non-Emergent Sources (ref) - 4040.8 (2) <0.001 - - - - - 
Single Non-Emergent Source 0.23 (0.004) 3329.7 (1) <0.001 1.26 (1.25-1.27) - - - - 
Multiple Non-Emergent Source 0.24 (0.004) 4001.5 (1) <0.001 1.27 (1.26-1.28) - - - - 
Chronic Disease Admission -0.46 (0.008) 3460.3 (1) <0.001 0.63 (0.62-0.64) -0.47 (0.034) 191.7 (1) <0.001 0.62 (0.58-0.67) 
Any Chronic Disease -0.53 (0.003) 41898.3 (1) <0.001 0.59 (0.58-0.59) -0.48 (0.009) 2717.5 (1) <0.001 0.62 (0.61-0.63) 
Mental Health Admission 1.26 (0.009) 20006.5 (1) <0.001 3.51 (3.45-3.57) 1.23 (0.038) 1035.6 (1) <0.001 3.42 (3.17-3.69) 
Notes: SE = Standard error; df = Degrees of freedom; OR = Odds ratio; CI = Confidence Interval; ref = Reference group; Bold font denotes notable changes in 




The second model hypothesis 3 included:  
1. Predisposing characteristics, enabling resources, and need variables from the model 
described in hypothesis 1, 
2. And only observations where non-emergent care sources equaled ‘single’. 
The overall model displayed adequate fit to the data, Hosmer and Lemeshow Test χ
2
 (8) = 
3226.1, p < 0.001.  Additionally, the predictors accounted for significant variance in type of 
emergency department use, χ
2
 (14) = 119532.5, p < 0.001, Cox & Snell R
2 
= 0.06, Nagelkerke R
2 
= 0.08.  Table 5 contains the model statistics for the single non-emergent source availability 
model and the overall model for ease of comparison.  The primary difference between this model 
and findings from the model in hypothesis 1 was a moderate association between 
Spanish/Hispanic origin (compared to not of Spanish/Hispanic origin) and the likelihood of non-







Overall Emergency Department Use Compared to Single Non-Emergent Care Sources Emergency Department Use 
 Overall  Single Non-Emergent Care Source 
Model Variable B (SE) Wald χ
2 
(df) P OR (95% CI) B (SE) Wald χ
2 
(df) p OR (95% CI) 
Intercept -1.47 (0.008) 33438.7 (1) <0.001 0.23 -1.21 (0.012) 9778.1 (1) <0.001 0.29 
Age -0.38 (0.001) 129323.5 (1) <0.001 0.68 (0.68-0.68) -0.35 (0.002) 36382.6 (1) <0.001 0.70 (0.70-0.71) 
Female -0.27 (0.002) 19757.4 (1) <0.001 0.76 (0.76-0.77) -0.27 (0.003) 6726.7 <0.001 0.76 (0.76-0.77) 
White (ref) - 46081.4 (3) <0.001 - - 15939.9 (3) <0.001 - 
African American 0.48 (0.002) 43016.5 (1) <0.001 1.62 (1.61-1.63) 0.48 (0.004) 15106.0 (1) <0.001 1.62 (1.61-1.64) 
Asian/Pacific Islander 0.48 (0.006) 7477.9 (1) <0.001 1.62 (1.61-1.64) 0.48 (0.010) 2133.8 (1) <0.001 1.62 (1.59-1.66) 
Other Race 0.29 (0.003) 10711.7 (1) <0.001 1.34 (1.33-1.34) 0.29 (0.000) 3559.9 (1) <0.001 1.35 (1.33-1.36) 
Not Spanish/Hispanic (ref) - 2122.3 (2) <0.001 - - 1134.1 (2) <0.001 - 
Spanish/Hispanic Origin -0.25 (0.011) 522.7 (1) <0.001 0.78 (0.76-0.79) -0.54 (0.020) 746.9 (1) <0.001 0.58 (0.56-0.61) 
Other Origin 0.10 (0.003) 1380.5 (1) <0.001 1.11 (1.10-1.11) 0.08 (0.005) 264.7 (1) <0.001 1.08 (1.07-1.09) 
Health Insurance Access -0.09 (0.003) 1021.0 (1) <0.001 0.91 (0.90-0.92) -0.07 (0.005) 230.6 (1) <0.001 0.93 (0.92-0.94) 
Weekday Visit 0.01 (0.002) 7.4 (1) <0.001 1.01 (1.00-1.01) 0.01 (0.004) 3.5 (1) <0.001 1.01 (1.00-1.01) 
Within Business Hours 0.10 (0.002) 3047.2 (1) <0.001 1.11 (1.11-1.11) 0.11 (0.003) 1213.8 (1) <0.001 1.12 (1.11-1.16) 
Urban Living Location 0.16 (0.007) 576.1 (1) <0.001 1.17 (1.16-1.19) 0.13 (0.011) 130.4 (1) <0.001 1.13 (1.11-1.16) 
No Non-Emergent Sources (ref) - 4040.8 (2) <0.001 - - - - - 
Single Non-Emergent Source 0.23 (0.004) 3329.7 (1) <0.001 1.26 (1.25-1.27) - - - - 
Multiple Non-Emergent Source 0.24 (0.004) 4001.5 (1) <0.001 1.27 (1.26-1.28) - - - - 
Chronic Disease Admission -0.46 (0.008) 3460.3 (1) <0.001 0.63 (0.62-0.64) -0.44 (0.013) 1109.9 (1) <0.001 0.64 (0.63-0.66) 
Any Chronic Disease -0.53 (0.003) 41898.3 (1) <0.001 0.59 (0.58-0.59) -0.57 (0.004) 16564.2 (1) <0.001 0.56 (0.56-0.57) 
Mental Health Admission 1.26 (0.009) 20006.5 (1) <0.001 3.51 (3.45-3.57) 1.34 (0.015) 8276.2 (1) <0.001 3.84 (3.73-3.95) 
Notes: SE = Standard error; df = Degrees of freedom; OR = Odds ratio; CI = Confidence Interval; ref = Reference group; Bold font denotes notable changes in 




The third model for hypothesis 3 included:  
1. Predisposing characteristics, enabling resources, and need variables from the model 
described in hypothesis 1, 
2. And only observations where non-emergent care sources equaled ‘multi’. 
The overall model displayed adequate fit to the data, Hosmer and Lemeshow Test χ
2
 (8) = 
10729.2, p < 0.001.  Additionally, the predictors accounted for significant variance in type of 
emergency department use, χ
2
 (14) = 228607.8, p < 0.001, Cox & Snell R
2 
= 0.06, Nagelkerke R
2 
= 0.08.  Table 6 contains the model statistics for the multiple non-emergent source availability 
model and the overall model for ease of comparison.  Primary differences between this model 
and the findings from the model in hypothesis 1 include: (1) the predisposing factor of 
Spanish/Hispanic Origin (compared to not of Spanish/Hispanic origin) having a weaker 
association with non-emergent ED use, and (2) observations with the enabling resource of an 








Overall Emergency Department Use Compared to Multiple Non-Emergent Care Sources Emergency Department Use 
 Overall  Multiple Non-Emergent Care Sources 
Model Variable B (SE) Wald χ
2 
(df) P OR (95% CI) B (SE) Wald χ
2 
(df) 
p OR (95% CI) 
Intercept -1.47 (0.008) 33438.7 (1) <0.001 0.23 -1.26 (0.011) 13110.8 (1) 0.00 0.28 
Age -0.38 (0.001) 129323.5 
(1) 
<0.001 0.68 (0.68-0.68) -0.40 (0.001) 85494.7 (1) <0.001 0.67 (0.67-0.67) 
Female -0.27 (0.002) 19757.4 (1) <0.001 0.76 (0.76-0.77) -0.27 (0.002) 12151.7 (1) <0.001 0.76 (0.76-0.76) 
White (ref) - 46081.4 (3) <0.001 - - 25670.3 (3) <0.001 - 
African American 0.48 (0.002) 43016.5 (1) <0.001 1.62 (1.61-1.63) 0.47 (0.003) 23627.6 (1) <0.001 1.59 (1.59-1.61) 
Asian/Pacific Islander 0.48 (0.006) 7477.9 (1) <0.001 1.62 (1.61-1.64) 0.47 (0.007) 4751.4 (1) <0.001 1.61 (1.59-1.63) 
Other Race 0.29 (0.003) 10711.7 (1) <0.001 1.34 (1.33-1.34) 0.29 (0.004) 6828.7 (1) <0.001 1.34 (1.33-1.35) 
Not Spanish/Hispanic (ref) - 2122.3 (2) <0.001 - - 942.3 (2) <0.001 - 
Spanish/Hispanic Origin -0.25 (0.011) 522.7 (1) <0.001 0.78 (0.76-0.79) -0.08 (0.014) 33.2 (1) <0.001 0.92 (0.90-0.95) 
Other Origin 0.10 (0.003) 1380.5 (1) <0.001 1.11 (1.10-1.11) 0.10 (0.003) 859.9 (1) <0.001 1.11 (1.10-1.11) 
Health Insurance Access -0.09 (0.003) 1021.0 (1) <0.001 0.91 (0.90-0.92) -0.11 (0.004) 861.7 (1) <0.001 0.89 (0.88-0.90) 
Weekday Visit 0.01 (0.002) 7.4 (1) <0.001 1.01 (1.00-1.01) 0.01 (0.003) 5,7 (1) 0.02 1.01 (1.00-1.01) 
Within Business Hours 0.10 (0.002) 3047.2 (1) <0.001 1.11 (1.11-1.11) 0.09 (0.002) 1622.0 (1) <0.001 1.10 (1.10-1.11) 
Urban Living Location 0.16 (0.007) 576.1 (1) <0.001 1.17 (1.16-1.19) 0.22 (0.010) 463.3 (1) <0.001 1.25 (1.22-1.27) 
No Non-Emergent Sources (ref) - 4040.8 (2) <0.001 - - - - - 
Single Non-Emergent Source 0.23 (0.004) 3329.7 (1) <0.001 1.26 (1.25-1.27) - - - - 
Multiple Non-Emergent Source 0.24 (0.004) 4001.5 (1) <0.001 1.27 (1.26-1.28) - - - - 
Chronic Disease Admission -0.46 (0.008) 3460.3 (1) <0.001 0.63 (0.62-0.64) -0.47 (0.010) 2141.1 (1) <0.001 0.62 (0.61-0.63) 
Any Chronic Disease -0.53 (0.003) 41898.3 (1) <0.001 0.59 (0.58-0.59) -0.51 (0.003) 22697.9 (1) <0.001 0.60 (0.59-0.61) 
Mental Health Admission 1.26 (0.009) 20006.5 (1) <0.001 3.51 (3.45-3.57) 1.20 (0.012) 10694.3 (1) <0.001 3.23 (3.25-3.39) 
Notes: SE = Standard error; df = Degrees of freedom; OR = Odds ratio; CI = Confidence Interval; ref = Reference group; Bold font denotes notable changes in 





Hypothesis 1 stated that, compared to predisposing factors, enabling resources and need 
will be more influential in driving non-emergent ED use. The hypothesis was not supported since 
need and predisposing factors were most influential in driving non-emergent ED use.  
Hypothesis 2 stated that rural versus urban living location will moderate hypothesis 1, making 
enabling resources more influential in driving non-emergent ED use.  The exact moderating role 
of living location varied from the hypothesized pattern; need was most influential, followed by 
enabling resources, and predisposing characteristics.  Hypothesis 3 stated that the number of 
non-emergent care sources in a living location will moderate hypothesis 1, making need more 
influential in driving non-emergent ED use.  The hypothesized pattern was supported when no 
non-emergent care sources are present.  Need is the most influential driver for non-emergent ED 






Overview of Findings 
The study population characteristics largely mirrored the characteristics found to be the 
most prevalent in the ED populations of previous literature (DeLia & Cantor, 2009; Goins & 
Conroy, 2015).  However, as an overall population the state of NY does differ demographically 
than many other locations in the United States.  For example, less than three percent of ED visits 
in this study had a rural living location yet previous literature reports that 20% of the U.S. 
population lives in a rural area (United States Census Bureau, 2010).  Additionally, when 
comparing the most prevalent ethnicities and races of NY to those of the rest of the country 
differences can be seen.  In the U.S., whites comprised 77% of the population, African 
Americans comprised 13%, Asian/Pacific Islanders comprised 5%, and Hispanics comprised 
18% (United States Census Bureau, 2016a).  In New York, whites comprised 70% of the 
population, African Americans comprised 18%, Asian/Pacific Islander comprised 9%, and 
Hispanics comprised 19% (United States Census Bureau, 2016a).  These population variations 
should be considered when interpreting the generalizability of this study’s findings. 
One unanticipated finding was that chronic disease was not reported for the majority of 
the visits despite being reported in the literature as leading causes for ED use (Ducharme et al., 
2011; Ghosh et al., 1998; Huang et al., 2009; Kolbasovksy et al., 2007; Pines, 2013).  For 
instance, the proportion of ED visits in this study that had a chronic disease associated with the 
visit was 29.2% compared to a range of 42.3% to 79% in previous studies (Bharel et al., 2013; 
McCusker et al., 2010).  For this study, a specific list of chronic diseases and illnesses reported 




variables.  However, other prior studies may have defined chronic disease or illness variables 
using additional diseases or the presence of different ICD-9 codes.  The differences between the 
proportion of ED visits with a chronic disease or illness in this study may vary from the 
proportions reported in other literature due to how ‘chronic disease or illness’ was defined in 
each study.   
The proportion of ED visits in this study that had a mental health illness associated with 
the reason for the visit was similar to what has been previously reported in the literature, 3.6% 
compared to the average of 5% (CDC, 2013; Grupp-Phelan, Harman, & Kelleher, 2007).  Both 
chronic disease and mental health were seen to be associated with ED use when the study 
hypotheses were tested.  Hypothesis 1 stating that, compared to predisposing factors, enabling 
resources and need will be more influential in driving non-emergent ED use, was not supported 
since need and predisposing factors were most influential in driving non-emergent ED use.  The 
exact moderating role of living location varied from the hypothesized pattern stated in hypothesis 
2.  Need was most influential, followed by enabling resources, and predisposing characteristics.  
The hypothesized pattern of hypothesis 3 was supported when zero non-emergent care sources 
were present.  Need was the most influential driver for non-emergent ED use, followed again by 
predisposing factors and then enabling resources.  The findings for each research hypothesis are 
expanded upon in the following sections. 
The findings of the overall model for hypothesis 1 are in concurrence with what previous 
literature has shown (Baskin et al., 2015; Doran et al., 2013; O’Malley, 2013; Pines, 2013).  In 
particular, the predisposing characteristics of being of older age, being female, or being of 
Spanish/Hispanic origin were associated with an increased likelihood of using the emergency 




contrary to Anderson’s (1995) supposition that enabling resources and need were the strongest 
predictors in healthcare utilization, this study’s overall model revealed need and predisposing 
factors to be most influential in driving non-emergent ED use.  The need variables of having a 
chronic disease admission and any presence of a chronic disease showed an increased likelihood 
of using the ED for non-emergent reasons, consistent with what has previously been reported by 
Pines (2013).  Individuals with a chronic disease or illness have been shown to need and utilize 
more healthcare services (Graham et al., 2016).  However, many individuals do not have access 
to a primary care provider for reasons such as access to health insurance or need for care outside 
of typical business hours (Paneth et al., 1979; O'Cathain et al., 2014; O’Malley, 2013; Sauser et 
al., 2015).  If an individual with a need for a regular source of care, such as those with a chronic 
disease or illness needing a primary care provider, is not able to access one, the ED is a likely 
substitution for primary care (Pines, 2013).  Individuals with a chronic disease admission, or any 
presence of a chronic disease, being more likely to use the ED for non-emergent reasons as a 
prominent finding is logical based on the possibility that they are lacking in access to health 
insurance and in need of a regular source of care due to the fact that EMTALA prohibits moving 
any patient presenting at the ED until they have been medically assessed regardless of their 
ability to pay or insurance coverage (42 U.S.C § 1395dd; Baskin et al., 2015; Center for 
Medicare and Medicaid Services, 2012; McClelland et al., 2014; Kline & Walthall, 2010; 
Mulcahy et al., 2013).   
A subcategory of chronic disease or illness, mental health disease, had also been shown to 
in previous literature to increase the use of the ED for non-emergent reasons (Sauser et al., 2015).  
However, the findings of this study showed that having a mental health condition as the reason 




association between a mental health condition and emergent ED use may be a reflection of 
access to mental health care which has been shown in previous literature to be hindered by 
distance to a provider, geography, as well as provider shortages, especially in rural areas 
(Johnson et al., 2015; Saurmand, Lyle, Kirby, & Roberts, 2014).  Mental health patients 
potentially not having access to a primary care provider or mental health specialist could result in 
mental health patients not having the necessary resources available for regular treatment and 
therefore not seeking care until it is of emergent level in order to avoid costs they cannot afford.  
Additionally, mental health emergencies due to symptoms such as manic episodes, psychotic 
breaks, and suicides or self-harm are often transported via ambulance or law enforcement to an 
ED for immediate treatment (Bradbury, Ireland, & Stasa, 2014).  This may increase the number 
of emergent mental health visits occurring in the ED. 
Need was still the most influential in driving non-emergent ED use when the models for 
hypothesis 2 were analyzed, followed by enabling resources and predisposing characteristics.  
Race had previously been shown to be influential in non-emergent ED use in other studies 
(Cunningham, 2011; DeLia & Cantor, 2009; Kolbasovsky et al., 2007; Wong, Chow, Chang, Lee, 
& Liu, 2004) but was no longer a significant predictor in the model when only patients with a 
rural living location were compared to the original model.  However, ethnicity became more 
prominent when compared to the original model.  All ethnic minority groups, when compared to 
those not of Spanish/Hispanic origin, were more likely to use the ED for emergent purposes in 
rural areas.  Ethnicity is a category within the social structure variable of the Behavioral Model 
of Health Services Use, which assesses culture, community status, and social interactions 
(Andersen, 1995).  The shift in ED use by ethnic minority groups could be the result of cultural 




preliminary method of healthcare treatment (Flores, Rabke-Verani, Pine, & Sabharwal, 2002).  
Folk remedies are lacking in empirically supported evidence (Mielczarek & Engler, 2013), 
potentially resulting in an increased level of morbidity and complications.  These complications 
and increased morbidity would then typically require emergent treatment to counteract the 
effects of the folk remedy administered (Flores et al., 2002).   
In regards to the final hypothesis tested, need was shown to be more influential in driving 
non-emergent ED use than the predisposing factors and enabling resources.  The hypothesis was 
most strongly supported when zero non-emergent care sources were present.  For the zero non-
emergent care source model, individuals with a chronic disease/illness admission or the presence 
of a chronic disease/illness were more likely to use the ED for non-emergent reason compared to 
individuals without a chronic disease/illness.  Chronic diseases/illness being impactful on non-
emergent ED use is a logical finding since it has been reported that when patients do not have 
access to a primary care provider they are more likely to seek out non-emergent care at the ED 
(Pines, 2013).  Additionally, a higher likelihood of individuals of Spanish/Hispanic origin using 
the ED for non-emergent reasons was observed compared to individuals not of Spanish/Hispanic 
origin.  Individuals of Spanish/Hispanic origin may tend to use the ED for non-emergent reasons 
due to the ED being the only accessible and convenient source of health care for this population.  
Previous literature has reported that Hispanics were more likely to report a difficulty in finding 
transportation to medical care (Baker, Stevens, & Brook, 1996), which could be the result of low 
socioeconomic status (SES) (Syed, Gerber, & Sharp, 2013).  Individuals with a low SES who 
typically walk or use public transportation to get to medical care are less likely to have a regular 
source of care, such as a primary care provider (Rask, Williams, Parker, & McNagny, 1994).  




(Morales, Kington, Valdez, & Escarce, 2002).  If the ED is the only accessible and convenient 
source of care due to travel limitations (e.g., having to walk to or only being able to travel to 
locations public transportation will provide access to) as implied by the previous literature, it 
would then follow that individuals of Hispanic ethnicity would be more likely to seek non-
emergent care at the ED.  The non-emergent ED use observed for the Spanish/Hispanic 
population in this study may also be influenced by the type of health insurance obtained, as well 
as knowledge regarding where to go for non-emergent care.  Upon the Medicaid expansion and 
the implementation of the PPACA (P.L. 111-148), some states revealed an increase in non-
emergent ED use potentially due to newly covered individuals that did not necessarily have a 
regular source of care (McClelland, 2014).  
Implications for Theory and Service Delivery 
One implication seen from the findings of this study is that in analyzing non-emergent 
ED use, the originally proposed Behavioral Model of Health Services Use may not be applicable.  
A version of the model that reflects the weighted impact and possible interactions of each 
construct on non-emergent ED use maybe a better display of the relationship found in this study 





















To further assess the applicability of the model, exploration of health behavior via the 
most current model of the Behavioral Model of Health Services Use may be worthwhile.  Adding 
in the health beliefs and perceived need variables, as well as the environment, health behavior, 
and health outcomes constructs of the 1970s version of the Behavioral Model of Health Services 
Use (Andersen, 1995), during additional testing of the model in this study would provide 
additional value in determining the circumstances under which non-emergent ED use changes.  
For instance, health beliefs provide further information regarding an individual’s attitudes, values, 
and knowledge regarding health and health services.  The addition of health beliefs to the model 
of this study would expand the current study to examine things like the potential moderating 
effects of below average, average, or about average knowledge about health services on non-
emergent ED use.  The incorporation of an environment model construct with the current study 




behavior model construct would measure a patient’s health practices and use of health services.  
Expansion of the study model to include constructs such as environment or health behavior 
would allow for associations between self-care or social factors, such as diet and exercise, 
community level prejudice and any healthcare related stigmas, and non-emergent ED use to be 
measured.  The information gained from the expansion would ultimately add to the body of 
knowledge the current study provides regarding the applicability of the Behavioral Model of 
Health Services Use in assessing non-emergent ED use.  The expansion of the model would also 
allow for examination of the premise of a previous article that stated population characteristics, 
the construct on which the study model was based, are the strongest drivers of healthcare system 
use (Hulka & Wheat, 1985).   
Another implication of the study is a mental health disease/illness recorded as the reason 
for an ED visit increasing the likelihood that the ED visit is for an emergent reason.  Since 
emergency care providers have a high likelihood of dealing with mental health emergencies, it 
may be beneficial to provide additional mental health training and education for emergency 
department staff.  This may help ensure that mental health patients receive the best treatment 
possible.  It appears that such training has not been formally implemented to date.  Any 
education emergency department staff receives regarding mental health is the minimal 
information provided during medical education or postgraduate training (King, Kalucy, de 
Crespigny, Stuhlmill, & Thomas, 2004).  Manton (2013) provides recommendations on what 
education and training would likely be beneficial.  Emergency department staff often state that 
they do not feel adequately educated in assessing and diagnosing mental health diseases; 
therefore increasing mental health training concerning clinical assessment and immediate 




education may help to decrease any feelings of inadequacy (King et al., 2004; Manton, 2013).  
This could be done through more coursework or rotations through both the ED and mental health 
in order for medical staff to gain more familiarity with what they will likely encounter during 
practice.   
Training for law enforcement, community leaders, and non-mental health healthcare 
providers has previously been available to help with learning to assess potential at-risk mental 
health populations for conditions such as suicide (Suicide Prevention Resource Center, 2013; Teo 
et al., 2016).  Such trainings have been seen to assist in improving the knowledge, attitudes, and 
skills of individuals likely to encounter at-risk populations (Teo et al., 2016).  The training for 
law enforcement, community leaders, and non-mental health healthcare providers is referred to 
as ‘gatekeeper training’.  The subject matter included for suicide prevention gatekeeper training 
has typically focused on: learning how to recognize the signs and symptoms of psychological 
distress, improving communication with at-risk patients, understanding how to manage risk if 
suicide is a concern, understanding where to refer or bring at-risk patients, and knowing how to 
refer at-risk patients to specified resources (Suicide Prevention Resource Center, 2013).  The 
topics covered in the suicide gatekeeper trainings could easily be expanded and applied to 
gatekeeper training for ED staff centering on overall recognition of the mental health illnesses 
driving ED use; indeed, scholars have called for such training and empirical testing of this type 
(Larkin & Beautrais, 2010). However, as many hospitals contain consult liaison services, 
integrated training with this service for all ED trainees may also be of value.  
Historically, medical consultations in the ED from mental health providers are not 
appropriately used.  Including training on when to request a mental health consultation during 




mental health resources in the ED.  Additionally, having a mental health provider on staff in the 
ED may help with better regulating the use of mental health resources (Manton, 2013).  This 
would be consistent with recommendations in the literature suggesting that mental health 
providers move towards new settings and non-traditional career paths (Goldstein, Minges, 
Schoffman, & Cases, 2016).   
Further educating ED staff may aid in driving changes in how healthcare is delivered.  
Currently the ED serves as a healthcare source that is available 24 hours.  Without programs or 
clinics being developed in order to provide non-emergent care to those without a provider, the 
ED will mostly likely continue to be this non-emergent care ‘safety net’.  However, this would 
require new payment incentives and disease management mandates that assist in reducing the 
costs of healthcare.  Through the use of findings of this study and educating ED staff to better 
deliver healthcare to the patients they see, changes in the delivery of healthcare that improve the 
ability to receive to continuous care and reduce costs may be able to be achieved.   
Research Limitations 
One limitation to this study is it being a retrospective study examining one year of data as 
opposed to a longitudinal study.  As a result of it not being a longitudinal study, causal 
relationships could not be inferred.  The use of categorical data also potentially limits the 
evaluation of the coverage of variables of interest.  For example, having a chronic disease or 
illness is a binary category comparing those who have zero chronic diseases or illness to 
everyone else potentially reducing the ability to explore of reflect on severity of illness.  
Additionally, the study sample only included those from the state of New York, which has 




ethnic groups, and did not account for sexual orientation so generalizability of the findings may 







Primary Contributions of this Study 
A main contribution of this study was the examination of the Behavioral Model for 
Health Services use and its applicability to non-emergent ED use as the model had not previously 
been used to examine the relationship between the model constructs and non-emergent ED use.  
Additionally, the study was able to demonstrate what moderating effects living location and non-
emergent care sources in a location had on non-emergent ED use in the context of the theoretical 
model since such an analysis had not been previously performed.  The contributions revealed by 
the findings of this study provide insight into how to better prepare and train ED staff to best 
treat the typical patient population they will encounter while practicing emergency medicine.  As 
ED providers becoming more educated on the best way to treat the patient population for the ED, 
ideas of practical and impractical treatment for specific conditions or non-emergent treatment 
may come to light.  The ideas and methods discovered by ED staff will likely be of value for 
various levels of policy-makers as they evaluate current emergency care policies or as new 
policies undergo development.  
Widening the Scope of Analyzing Non-Emergent ED Use and the Behavioral Model 
The finding that the adapted Behavioral Model of Health Services use may not be 
applicable for evaluating non-emergent ED use warrants further examination.  During future 
iterations of analysis, incorporating the health belief and self-efficacy aspects of the 1970s 
version of the theoretical model will expand upon the current study model and examine the 
moderating effects of health belief variables on non-emergent ED use.  Further still, 




will explore associations between non-emergent ED use and social factors like community 
influence, expanding on the knowledge provided by this current study regarding the applicability 
of the Behavioral Model of Health Services Use in assessing non-emergent ED use. 
Suggestions for Future Research 
For future studies, expanding the study sample to include ED visits from other states, as 
well as accounting for sexual orientations and analyzing all racial/ethnic groups will help to 
increase the generalizability of the study findings.  Additionally, analyzing previous categorical 
variables as continuous variables where possible will assist in the full range of constructs, and 
therefore enhance statistical power testing, areas such as chronic disease severity of illness or the 
effect of the number of non-emergent source of care and non-emergent ED use.  Another possible 
future study would involve analyzing non-emergent ED use for the patients in this study sample 
over time in order to explore the possibility of causal relationships. 
Analysis of any potential interactions between the variables comprising the need 
construct and other construct variables may provide further information regarding when the 
impact of need construct increases or decreases the likelihood of non-emergent ED use.  
Examining the impact of these constructs in this particular study population could possibly be 
performed through Behavioral Model of Health Services Use based qualitative studies that 
analyze the patient’s perspective and reasons for utilizing the ED.  Additionally, analysis of the 
patient population’s definition of ‘emergent’ versus ‘non-emergent’ compared to a clinician’s 
definition of ‘emergent’ versus ‘non-emergent’ could provide information regarding any gaps in 
patient education and understanding of when to use primary care, urgent care, or the ED.  
Gaining a better awareness of the patient population’s understanding of when to use the ED 




need variable in the Behavioral Model of Health Services Use and its impact on non-emergent 
ED use, which is essential in order to develop strategies for shifting non-emergent ED care to 
other sources.  The information will also be important in determining the information that should 
be provided to patient regarding health services use when they obtain health insurance.  Lastly, 
examination of current policies and procedures within each living location category and non-
emergent care source category, compared to the needs and usage by the patient population found 
in this study and other future studies may present opportunities to make currently policies more 
effective and/or develop new policies that better suit ED utilization and the patient population 
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LIST OF ICD-9 CODES UTILIZED FOR CREATING CHRONIC DISEASE/ILLNESS 
AND MENTAL HEALTH VARIABLES 
Chronic Disease/Illness ICD-9 Codes 
Mental Health 
Depression 311, 296.0, 296.01, 296.02, 296.03, 296.04, 296.05, 296.06, 296.1, 
296.11, 296.12, 296.13, 296.14, 296.15, 296.16, 296.2, 296.20, 
296.21, 296.22, 296.23, 296.24, 296.25, 296.26, 296.3, 296.30, 
296.31, 296.32, 296.33. 296.34, 296.35, 296.36, 296.4, 296.41, 
296.42, 296.43, 296.44, 296.45, 296.46, 296.9, 296.9 1, 296.9 2, 
296.9 3, 296.9 4, 296.9 5, 296.96 
Anxiety 300, 300.0, 300.00, 300.01, 300.02, 300.09, 300.4 
Post-traumatic Stress 309.81 
Schizophrenia 295, 295.0, 295.00, 295.01, 295.02, 295.03, 295.04, 295.05, 295.1, 
295.10, 295.11, 295.12, 295.13, 295.14, 295.15, 295.2, 295.20, 
295.21, 295.22, 295.23, 295.24, 295.25, 295.3, 295.30, 295.31, 
295.32, 295.33, 295.34, 295.35, 295.4, 295.40, 295.41, 295.42, 
295.43, 295.44, 295.45, 295.5, 295.50, 295.51, 295.52, 295.53, 
295.54, 295.55, 295.6, 295.60, 295.61, 295.62, 295.63, 295.64, 
295.65, 295.7, 295.70, 295.71, 295.72, 295.73, 295.74, 295.75, 
295.8, 295.80, 295.81, 295.82, 295.83, 295.84, 295.85, 295.9, 
295.90, 295.91, 295.92, 295.93, 295.94, 295.95 
Suicide V62.84, E950, E950.0, E950.1, E950.2, E950.3, E950.4, E950.5, 
E950.6, E950.7, E950.8, E950.9 
Self-harm 300.9 
Alcohol/Substance Abuse 305, 305.0, 305.00, 305.01, 305.02, 305.03, 305.1, 305.2, 305.20, 
305.21, 305.22, 305.23, 305.3, 305.30, 305.31, 305.32, 305.33, 
305.4, 305.40, 305.41, 305.42, 305.43, 305.5, 305.50, 305.51, 
305.52, 305.53, 305.6, 305.60, 305.61, 305.62, 305.63, 305.7, 
305.70, 305.71, 305.72, 305.73, 305.8, 305.80, 305.81, 305.82, 
305.83, 305.9, 305.90, 305.91, 305.92, 305.93, 303, 303.0, 303.00, 
303.01, 303.02, 303.03, 303.9, 303.90, 303.91, 303.92, 303.93, 304, 
304.0, 304.00, 304.01, 304.02, 304.03, 304.1, 304.10, 304.11, 
304.12, 304.13, 304.2, 304.20, 304.21, 304.22, 304.23, 304.3, 
304.30, 304.31, 304.32, 304.33, 304.4, 304.40, 304.41, 304.42, 
304.43, 304.5, 304.50, 304.51, 304.52, 304.53, 304.6, 304.60, 
304.61, 304.62, 304.63, 304.7, 304.70, 304.71, 304.72, 304.73, 
304.8, 304.80, 304.81, 304.82, 304.83, 304.9, 304.90, 304.91, 
304.92, 304.93 
ALS (Lou Gehrig’s Disease) 335.20 
Alzheimer’s Disease and other Dementias 
Alzheimer’s 331.0 
Dementia 294.1, 294.10, 294.11, 294.2, 294.20, 294.21 
Mild Cognitive Impairment (MCI) 331.83 
Vascular Dementia 290.4, 290.40, 290.41, 290.42, 290.43 
Mixed Dementia 294.8 
Dementia with Lewy Bodies 331.82 
Parkinson's Disease 332, 332.0, 332.1 
Frontotemporal Dementia 331.1, 331.11, 331.19 
Creutzfeldt-Jakob Disease (CJD) 046.1, 046.11, 046.19 
Normal Pressure Hydrocephalus 331.9, 331.5 
Huntington's Disease 333.4 





Osteoarthritis 715, 715.0, 715.00, 715.04, 715.09, 715.1, 715.10, 715.11, 715.12, 
715.13, 715.14, 715.15, 715.16, 715.17, 715.18, 715.2, 715.20, 
715.21, 715.22, 715.23, 715.24, 715.25, 715.26, 715.27, 715.28, 
715.3, 715.30, 715.31, 715.32, 715.33, 715.34, 715.35, 715.36, 
715.37, 715.38, 715.8, 715.80, 715.89, 715.9, 715.90, 715.91, 
715.92, 715.93, 715.94, 715.95, 715.96, 715.97, 715.98 
Rheumatoid Arthritis 714, 714.0, 714.1, 714.2, 714.3, 714.30, 714.31, 714.32, 714.33, 
714.4, 714.8, 714.81, 714.89, 714.9 
Systemic Lupus Erythematosus 710.0 
Gout 274, 274.0, 274.00, 274.01, 274.02, 274.03, 274.1, 274.10, 274.11, 
274.19, 274.8, 274.81, 274.82, 274.89, 274.9 
Rheumatic Fever 390, 391, 391.0, 391.1, 391.2, 391.8, 391.9, 392, 392.0, 392.9 
Lyme Arthritis 711.8, 711.8, 711.80, 711.81, 711.82, 711.83, 711.84, 711.85, 
711.86, 711.87, 711.88, 711.89 
Carpal Tunnel Syndrome 354.0 
Bursitis 727.3 
Tendinitis 726.90 
Asthma 493, 493.0, 493.00, 493.01, 493.02, 493.1, 493.10, 493.11, 493.12, 
493.2, 493.20, 493.21, 493.22, 493.8, 493.81, 493.82, 493.9, 493.90, 
493.91, 493.92 
Cancer 140, 140.0, 140.1, 140.3, 140.4,140.5, 140.6, 140.8, 140.9, 
141,141.0, 141.1, 141.2, 141.3, 141.4, 141.5, 141.6, 141.8, 141.9, 
142, 142.0, 142.1, 142.2, 142.8, 142.9, 143, 143.0, 143.1, 143.8, 
143.9, 144, 144.0, 144.1, 144.8, 144.9, 145, 145.0, 145.1, 145.2, 
145.3, 145.4, 145.5, 145.6, 145.8, 145.9, 146, 146.0, 146.1, 146.2, 
146.3, 146.4 146.5, 146.6, 146.7, 146.8, 146.9, 147,147.0, 147.1, 
147.2, 147.3, 147.8, 147.9, 148, 148.0, 148.1, 148.2, 148.3, 148.8, 
148.9, 149, 149.0, 149.1, 149.8, 149.9, 150, 150.0, 150.1, 150.2, 
150.3, 150.4, 150.5, 150.8, 150.9, 151, 151.0, 151.1, 151.2, 151.3, 
151.4, 151.5, 151.6, 151.8, 151.9, 152, 152.0, 152.1, 152.2, 152.3, 
152.8, 152.9, 153, 153.0, 153.1, 153.2, 153.3, 153.4, 153.5, 153.6, 
153.7, 153.8, 153.9, 154, 154.0, 154.1, 154.2, 154.3, 154.8, 155, 
155.0, 155.1, 155.2, 156, 156.0, 156.1, 156.2, 156.8, 156.9, 157, 
157.0, 157.1, 157.2, 157.3, 157.4, 157.8, 157.9, 158, 158.0, 158.8, 
158.9, 159, 159.0, 159.1, 159.8, 159.9, 160, 160.0, 160.1, 160.2, 
160.3, 160.4, 160.5, 160.8, 160.9, 161, 161.0, 161.1, 161.2, 161.3, 
161.8, 161.9, 162, 162.0, 162.2, 162.3, 162.4, 162.5, 162.8, 162.9, 
163, 163.0, 163.1, 163.8, 163.9, 164, 164.0, 164.1, 164.2, 164.3, 
164.8, 164.9, 165, 165.0, 165.8, 165.9, 170, 170.0, 170.1, 170.2, 
170.3, 170.4, 170.5, 170.6, 170.7, 170.8, 170.9, 171, 171.0, 171.2, 
171.3, 171.4, 171.5, 171.6, 171.7, 171.8, 171.9, 172, 172.0, 172.1, 
172.2, 172.3, 172.4, 172.5, 172.6, 172.7, 172.8, 172.9, 174, 174.0, 
174.1, 174.2, 174.3, 174.4, 174.5, 174.6, 174.8, 174.9, 175, 175.0, 
175.9, 176, 176.0, 176.1, 176.2, 176.3, 176.4, 176.5, 176.8, 176.9, 
179, 180, 180.0, 180.1, 180.8, 180.9, 181, 182, 182.0, 182.1, 182.8, 
183, 183.0, 183.2, 183.3, 183.4, 183.5, 183.8, 183.9, 184, 184.0, 
184.1, 184.2, 184.3, 184.4, 184.8, 184.9, 185, 186, 186.0, 186.9, 
187, 187.1, 187.2, 187.3, 187.4, 187.5, 187.6, 187.7, 187.8, 187.9, 
188, 188.0, 188.1, 188.2, 188.3, 188.4, 188.5, 188.6, 188.7, 188.8, 
188.9, 189, 189.0, 189.1, 189.2, 189.3, 189.4, 189.8, 189.9, 190, 
190.0, 190.1, 190.2, 190.3, 190.4, 190.5, 190.6, 190.7, 190.8, 190.9, 
191, 191.0, 191.1, 191.2, 191.3, 191.4, 191.5, 191.6, 191.7, 191.8, 
191.9, 192, 192.0, 192.1, 192.2, 192.3, 192.8, 192.9, 193, 194, 




195.1, 195.2, 195.3, 195.4, 195.5, 195.8, 196, 196.0, 196.1, 196.2, 
196.3, 196.5, 196.6, 196.8, 196.9, 197, 197.0, 197.1, 197.2, 197.3, 
197.4, 197.5, 197.6, 197.7, 197.8, 198, 198.0, 198.1, 198.2, 198.3, 
198.4, 198.5, 198.6, 198.7, 198.8, 198.81, 198.82, 198.89, 199, 
199.0, 199.1, 199.2, 200, 200.0, 200.00, 200.01, 200.02, 200.03, 
200.04, 200.05, 200.06, 200.07, 200.08, 200.1, 200.10, 200.11, 
200.12, 200.13, 200.14, 200.15, 200.16, 200.17, 200.18, 200.2, 
200.20, 200.21, 200.22, 200.23, 200.24, 200.25, 200.26, 200.27, 
200.28, 200.3, 200.30, 200.31, 200.32, 200.33, 200.34, 200.35, 
200.36, 200.37, 200.38, 200.4, 200.40, 200.41, 200.42, 200.43, 
200.44, 200.45, 200.46, 200.47, 200.48, 200.5, 200.50, 200.51, 
200.52, 200.53, 200.54, 200.55, 200.56, 200.57, 200.58, 200.6, 
200.60, 200.61, 200.62, 200.63, 200.64, 200.65, 200.66, 200.67, 
200.68, 200.7, 200.70, 200.71, 200.72, 200.73, 200.74, 200.75, 
200.76, 200.77, 200.78, 200.8, 200.80, 200.81, 200.82, 200.83, 
200.84, 200.85, 200.86, 200.87, 200.88, 201, 201.0, 201.00, 201.01, 
201.02, 201.03, 201.04, 201.05, 201.06, 201.07, 201.08, 201.1, 
201.10, 201.11, 201.12, 201.13, 201.14, 201.15, 201.16, 201.17, 
201.18, 201.2, 201.20, 201.21, 201.22, 201.23, 201.24, 201.25, 
201.26, 201.27, 201.28, 201.4, 201.40, 201.41, 201.42, 201.43, 
201.44, 201.45, 201.46, 201.47, 201.48, 201.5, 201.50, 201.51, 
201.52, 201.53, 201.54, 201.55, 201.56, 201.57, 201.58, 201.6, 
201.60, 201.61, 201.62, 201.63, 201.64, 201.65, 201.66, 201.67, 
201.68, 201.7, 201.70, 201.71, 201.72, 201.73, 201.74, 201.75, 
201.76, 201.77, 201.78, 201.9, 201.90, 201.91, 201.92, 201.93, 
201.94, 201.95, 201.96, 201.97, 201.98, 202, 202.0, 202.00, 202.01, 
202.02, 202.03, 202.04, 202.05, 202.06, 202.07, 202.08, 202.1, 
202.10, 202.11, 202.12, 202.13, 202.14, 202.15, 202.16, 202.17, 
202.18, 202.2, 202.20, 202.21, 202.22, 202.23, 202.24, 202.25, 
202.26, 202.27, 202.28, 202.3, 202.30, 202.31, 202.32, 202.33, 
202.34, 202.35, 202.36, 202.37, 202.38, 202.4, 202.40, 202.41, 
202.42, 202.43, 202.44, 202.45, 202.46, 202.47, 202.48, 202.5, 
202.50, 202.51, 202.52, 202.53, 202.54, 202.55, 202.56, 202.57, 
202.58, 202.6, 202.60, 202.61, 202.62, 202.63, 202.64, 202.65, 
202.66, 202.67, 202.68, 202.7, 202.70, 202.71, 202.72, 202.73, 
202.74, 202.75, 202.76, 202.77, 202.78, 202.8, 202.80, 202.81, 
202.82, 202.83, 202.84, 202.85, 202.86, 202.87, 202.88, 202.9, 
202.90, 202.91, 202.92, 202.93, 202.94, 202.95, 202.96, 202.97, 
202.98, 203, 203.0, 203.00, 203.01, 203.02, 203.1, 203.10, 203.11, 
203.12, 203.8, 203.80, 203.81, 203.82, 204, 204.0, 204.00, 204.01, 
204.02, 204.1, 204.10, 204.11, 204.12, 204.2, 204.20, 204.21, 
204.22, 204.8, 204.80, 204.81, 204.82, 204.9, 204.90, 204.91, 
204.92, 205, 205.0, 205.00, 205.01, 205.02, 205.1, 205.10, 205.11, 
205.12, 205.2, 205.20, 205.21, 205.22, 205.3, 205.30, 205.31, 
205.32, 205.8, 205.80, 205.81, 205.82, 206, 206.0, 206.00, 206.01, 
206.02, 206.1, 206.10, 206.11, 206.12, 206.2, 206.20, 206.21, 
206.22, 206.8, 206.80, 206.81, 206.82, 206.9, 206.90, 206.91, 
206.92, 207, 207.0, 207.00, 207.01, 207.02, 207.1, 207.10, 207.11, 
207.12, 207.2, 207.20, 207.21, 207.22, 207.8, 207.80, 207.81, 
207.82, 208, 208.0, 208.00, 208.01, 208.02, 208.1, 208.10, 208.11, 
208.12, 208.2, 208.20, 208.21, 208.22, 208.8, 208.80, 208.81, 
208.82, 208.9, 208.90, 208.91, 208.92, 209.0, 209.00, 209.01, 
209.02, 209.03, 209.1, 209.10, 209.11, 209.12, 209.13, 209.14, 
209.15, 209.16, 209.17, 209.2, 209.20, 209.21, 209.22, 209.23, 
209.24, 209.25, 209.26, 209.27, 209.29, 209.3, 209.30, 209.31, 




209.72, 209.73, 209.74, 209.75, 209.79, 173.00, 173.09, 173.10, 
173.19, 173.20, 173.29, 173.30, 173.39, 173.40, 173.49, 173.50, 
173.59, 173.60, 173.69, 173.70, 173.79, 173.80, 173.89, 173.90, 
173.99, 225, 225.0, 225.1, 225.2, 225.3, 225.4, 225.8, 225.9, 227.3, 
227.4, 228.02, 228.1, 230, 230.0, 230.1, 230.2, 230.3, 230.4, 230.5, 
230.6, 230.7, 230.8, 230.9, 231, 231.0, 231.1, 231.2, 231.8, 231.9, 
232, 232.0, 232.1, 232.2, 232.3, 232.4, 232.5, 232.6, 232.7, 232.8, 
232.9, 233, 233.0, 233.1, 233.2, 233.3, 233.30, 233.31, 233.32, 
233.39, 233.4, 233.5, 233.6, 233.7, 233.9, 234, 234.0, 234.8, 234.9, 
237.0, 237.1, 237.5, 237.6, 237.9, 238.4, 238.7, 238.71, 238.72, 
238.73, 238.74, 238.75, 238.76, 238.77, 238.79, 239.6, 239.7, 273.3, 
277.89, 173.01, 173.02, 173.11, 173.12, 173.21, 173.22, 173.31, 
173.32, 173.41, 173.42, 173.51, 173.52, 173.61, 173.62, 173.71, 
173.72, 173.81, 173.82, 173.91, 173.92, 209.4, 209.40, 209.41, 
209.42, 209.43, 209.5, 209.50, 209.51, 209.52, 209.53, 209.54, 
209.55, 209.56, 209.57, 209.6, 209.60, 209.61, 209.62, 209.63, 
209.64, 209.65, 209.66, 209.67, 209.69, 210,210.0, 210.1, 210.2, 
210.3, 210.4, 210.5, 210.6, 210.7, 210.8, 210.9, 211, 211.0, 211.1, 
211.2, 211.3, 211.4, 211.5, 211.6, 211.7, 211.8, 211.9, 212, 212.0, 
212.1, 212.2, 212.3, 212.4, 212.5, 212.6, 212.7, 212.8, 212.9, 213, 
213.0, 213.1, 213.2, 213.3, 213.4, 213.5, 213.6, 213.7, 213.8, 213.9, 
214, 214.0, 214.1, 214.2, 214.3, 214.4, 214.8, 214.9, 215, 215.0, 
215.2, 215.3, 215.4, 215.5, 215.6, 215.7, 215.8, 215.9, 216, 216.0, 
216.1, 216.2, 216.3, 216.4, 216.5, 216.6, 216.7, 216.8, 216.9, 217, 
218, 218.0, 218.1, 218.2, 218.9, 219, 219.0, 219.1, 219.8, 219.9, 
220, 221, 221.0, 221.1, 221.2, 221.8, 221.9, 222, 222.0, 222.1, 
222.2, 222.3, 222.4, 222.8, 222.9, 223, 223.0, 223.1, 223.2, 223.3, 
223.8, 223.81, 223.89, 223.9, 224, 224.0, 224.1, 224.2, 224.3, 224.4, 
224.5, 224.6, 224.7, 224.8, 224.9, 225, 225.0, 225.1, 225.2, 225.3, 
225.4, 225.8, 225.9, 226, 227, 227.0, 227.1, 227.3, 227.4, 227.5, 
227.6, 227.8, 227.9, 228, 228.0, 228.00, 228.01, 228.02, 228.03, 
228.04, 228.09, 228.1, 229, 229.0, 229.8, 229.9, 235, 235.0, 235.1, 
235.2, 235.3, 235.4, 235.5, 235.6, 235.7, 235.8, 235.9, 236, 236.0, 
236.1, 236.2, 236.3, 236.4, 236.5, 236.6, 236.7, 236.9, 236.90, 
236.91, 236.99, 237.2, 237.3, 237.4, 237.7, 237.70, 237.71, 237.72, 
237.73, 237.79, 238, 238.0, 238.1, 238.2, 238.3, 238.4, 238.5, 238.6, 
238.7, 238.71, 238.72, 238.73, 238.74, 238.75, 238.76, 238.77, 
238.79, 238.8, 238.9, 239, 239.0, 239.1, 239.2, 239.3, 239.4, 239.5, 
239.6, 239.7, 239.8, 239.81, 239.89, 239.9, 259.2, 273.0, 273.1, 
273.2, 273.8, 273.9, 275.42, 277.88, 338.3, 528.01, 530.85, 569.44, 
602.3, 622.10, 622.11, 622.12, 623.0, 624.01, 624.02, 630, 780.79, 
785.6, 789.51, 790.93, 793.8, 793.80, 793.81, 793.82, 793.89, 795.0, 
795.00, 795.01, 795.02, 795.03, 795.04, 795.05, 795.06, 795.07, 
795.08, 795.09, 795.1, 795.10, 795.11, 795.12, 795.13, 795.14, 
795.15, 795.16, 795.18, 795.19, 796.7, 796.70, 796.71, 796.72, 
796.73, 796.74, 796.75, 796.76, 796.77, 796.78, 796.79, 795.8, 
795.81, 795.82, 795.89 
Chronic Obstructive Pulmonary Disease 490, 491, 491.0, 491.1, 491.2, 491.20, 491.21, 491.22, 491.8, 491.9, 
492, 492.0, 492.8, 494, 494.0, 494.1, 496 
Cystic Fibrosis 277.0 
Diabetes 250, 250.0, 250.00, 250.01, 250.02, 250.03, 250.1, 250.10, 250.11, 
250.12, 250.13, 250.2, 250.20, 250.21, 250.22, 250.23, 250.3, 
250.30, 250.31, 250.32, 250.33, 250.4, 250.40, 250.41, 250.42, 
250.43, 250.5, 250.50, 250.51, 250.52, 250.53, 250.6, 250.60, 
250.61, 250.62, 250.63, 250.7, 250.70, 250.71, 250.72, 250.73, 






Anorexia Nervosa 307.1 
Bulimia Nervosa 307.51 
Binge Eating 307.59 
Heart Disease 
Cardiovascular Disease 429.2 
Coronary Heart Disease 414.01 
Heart Failure 428, 428.0, 428.1, 428.2, 428.20, 428.21, 428.22, 428.23, 428.30, 
428.31, 428.32, 428.33, 428.4, 428.40, 428.41, 428.42, 428.43, 
428.9 
Cerebrovascular Disease 437.8, 437.9 
Obesity 278, 278.0, 278.00, 278.01, 278.02, 278.03 
Osteoporosis 733.0, 733.00, 733.01, 733.02, 733.03, 733.09 
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